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Advertiſement. 


e of the advantages of this work are briefly touob' d 
upon by the author, in his own preface ; to which we ſhall 
— th making any addition, bow ſtrongly ſocver we may 
6, be tempted thereto. Me apprehend it ſafer to be ſparing 
on that point, and rather leavethe reader to s or them by 
their own light, than by an officious zeal foreftall his curioſity, or 
en, him with beauties, which may be only ſuch to our 
elves. | | 

We are, perhaps, too nearly concern'd in the cauſe, tobe ad- 
mitted to (oak of it without ſuſpicion: for tho it be only a 
fort of ſecondary credit we pretend to rom it; yet there are 
ſome circumſtances, which, for ought we know, may entitle us to 
the whole. *Tis no ſecret, that the learned author has abandon d 
this his lateſt of/pring : tho it was known he had gone with it 
many years; and great preparations were made for the delivery ; 
yet it at laſt came forth before its time. The truth is, he could 
not prevail on himfelf to let it go: his exceſſive ſcrupulouſneſs 
was not contented with a nonum prematur in annum vice o- 
ver ; and be bad in all probability with-beld it half an age lon- 
ger, had it not arrived at ſtrengib and maturity enough to 
make its eſcape, it ſelf. It was no ſooner in the world, than, 
with all the diſadvantages ſo irregular a birth had occaſioned, 
it found its admirers : unlick'd, uncompos'd, unſwaddled as it 
was, rudis indigeſtaque moles, yet there * where appear'd 
the ſenſible traces of an exquiſite form, which nothing could 
overpower or efface. | 

This mod d us to take the unhappy fugitive under our care; 
and ſupply, in ſome meaſure, the wanted office of the natural 
parent. What we have done for it, let others ſay ; the moſt 
tranſient view of its former, compared with its preſent, ſtate, 
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ix Advertiſement. 
will eaſily ſhew it. In ſhort, we adjuſted and compoſed its diſlo- 
cated parts; pared off the redundant ones; dreſS9d it a-new; 
. nay, and adorn'd and enrich dit; with a concern and affettion 
_ farely ſhewn to the productions of other people. - 
Fanny miſconſtrue our intentions herein; and charge us with 
a crime in attempting to reſcue a valuable work, juſt ready to be 
ſacrificed to the cruel delicacy of its author; and making an of- 
fering of it to the public, which was in danger of being defraud- 
ed of its due ; we have nothing to reply, but that we ——count 
their cenſure praiſe, 
This does but put us on a footing with fome of the greateſt and 
moſt deſerving perſons of many ages, who are on record for the 
fame crime: af their names were rehearſed, Boerhaave * himr 
ſelf would be found of the number. © 


: * —TIntellexcram, virum celeberrimum s utile juvare publica commoda, quam 
, _ haud ita facilem in emittenda ſua in pub- —— — — atque anxiè ele- 
licum, ideoque, fi 9 forte inter- gantis auctoris in omne æv“m premi. Im- 
| ceſſurum. Ergo. ne fic quidem, ut appa- | modica ſane elaboratiflime perfectionis 
£ rent aliens evulgarz cura, diſplicituras | ftudia optima quæque eripuere publico. 
X yobis crediderim ! Satius quippe arbitror, | Præfat. ad Sermon. Seb. Vaillant de 4. Baan. | 
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W HAT we are now entring upon, is a Body of Chemie/ 5 


deliver d in clear terms; founded on ſure Principles; 


and rais d with undeniable experiments: In the courfe 


whereof, will abundantly appear the vaſt extent and importance of 
the art; and the great ſhare it has, not only in medicine, but in all 
the parts of natural philoſophy, and the mechanic arts. To accom- 
pliſh this the more diſtinaly, and fully, we divide the whole into. 
three parts, Hiſtorical, Theoretical, and Practical. 

In the firſt, We ſhall ſhew, from the moſt antient, and authentic 
remains of Hiſtory, what the art originally was; in what country, 
at what time, and by what perſons invented, cultivated, and im- 
proved; how it degenerated, and was corrupted; how, and by 
what hands it was again purged, and reſtored ; and how, thro' va- 
rious ages, nations, and authors, it is at length tranſmitted to us. 


A hiſtory of this kind, tho' not abſolutely neceſlary to the know-- 
ledge of chemiſtry, would, yet, be wanting to the curioſity of ſuch- 


as apply emſelves thereto ; as nothing uſes to be more intereſting 


to an artiſt, than to know the riſe and fate of his art. This part. we 


chuſe to call by the name Prolegomena. 

Secondly, We ſhall lay down the axzoms, or allithþtibis' of che- 
miſtry ; 2. e. all the general truths which the particular experiments 
of chemiſts have hitherto demonſtrated. Theſe are what we aſ⸗ 
ſume, or take for granted; and the whole body of ſuch univerſal 


' truths, collected from all the particular ones, NES what we call 


the Theory of Chemiſtry. 


For 


vi 


Atti 
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For chemiſtry is no ſcience form'd 4 priori; tis no > produgion 


of the human mind, framed by reaſoning and deduQtion : It took 
its riſe from a number of experiments caſually made, without any 


expettation of what follow'd ; and was only reduced into an art 
or ſyſtem, by collecting and comparing the effects of ſuch ünpre- 


meditated experiments, and obſerving the uniform tendency there- 
of. So far, then, as a number of experiments agree to eſtabliſi 
any undoubted truth; ſo far they may be conſider d as conſtituting 


the theory of chemiſtry. | 
Now, -ſugh-doQtinc or theory is neceſſary 
every art; and ſomething equivalent hercts; is practiſed by e 
To mnſtruct fis diſciples ow to proceed orderly to 
exerciſe of their art, he muſt lay them down the general truths or 
rules thereof. This may bear a little further illuſtration: All the 
experiments ever yet made, agree in this, That no chemical opera- 


tion | is perform d without fluids ; or that all chemical alteration is 


effected by means of ſome fluid: This, therefore, may be Lait down 
as an univerſal truth, or axiom of chemiſtry. 


Again, from infinite obſervations and experiments, it is. found, 
that thee, is no fluid without fire; or that all fluid bodies, as water, 


oil, ſpirits, c. entirely devoid of fire, become ſolids: conſequent- 
ly, if there were no fire, all the bodies in nature would fix into 


one rigid, conſiſtent maſs. Whence it caſily follows, that all ope- 
rations are perform d by means of fire: which is another univerſal 


truth. 
ain, from a thouſand 3 made by as many perſons, 
in. different places, it appears that there is not one grain of fix d 


ſalt in any part of an animal Dody': So that this, too, may be aſſumed 


as an axiom. 
From the inſtances here brought, it callly appears, that the truths 


of chemiſtry are none of em deduced d priori, from any abſtract 
contemplations of the mind; but collected 4 poſteriori, from in- 
numerable experiments. And ſuch truths may be conſider d, either 
as univerſal phænomena, or canons of chemiſtry, or as combinations 
or ſyſtems of the particular truths collected, and digeſted therein. 
Now, it were impoſſible to teach the practice of chemiſtry, to 
the purpoſe, without ſome ſuch previous theory. To give a novice 


a-parcel of worm wood, for inſtance, and bid him diſtil, and get 


the ſpirit from it, would be in vain, unleſs he knew before-hand, 


this general truth, or axiom, That all plants, expoſed to a 18 
cat, 


to be· premiſed to 
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heat, evaporate their moſt ſubrile volatile part; and that. this part, 


caught, and collected in a cloſe veſſel, is the ſpirit. required. We 
eſteem it, therefore, incumbent on us, before we proceed to the 


pradice, to, give a candid and ample detail of theſe general axioms, 


nnn, e., ot ot enn pagers pt .% 
 Thirdhy, We ſhall exhibit. a courſe, of chemical operations, or 
the actual changes producible in bodies, by attending to the laws, 


or axioms of the art. This part we have been converſant in now 
upwards of twenty years; and from the firſt, have found it neceſ- 
ſary to go in a new method, differing very widely from what has 
been obſerv'd by the moſt celebrated chemiſts of Europe in their 
cCourſes, and lectures. All theſe authors We have been; at the pains 
of reading over; and have eyery where found em as abrupt, and 


diſorderly, as they are ſcanty and defective: a tumultuary maſs of 


pharmaceutical proceſſes, without any certain. deſign or coherence, 
is all they afford. The beſt of em is Monſieur Lemery,. whoſe 


performance has gone thro I don't know how many editions, in va- 


rious languages; and yet nothing could be worſe concerted for ſuch 
as ſtudy the art: He begins with the very hardeſt part, metals; a 
great number of his proceſſes. are merely. calculated for the prepa- 
ring of remedies 5 and his view, throughout the whole, is rather 
to furniſh the ſhops with medicines, than to inſtru his readers in 
the knowledge of chemiſtry. - But how hard and unjuſt is this on 
poor chemiſtry! To make an art a drudge to phyſic, which, in 
reality, is the principal part of all philoſophy ! 

The proceſſes of chemiſtry, tis true, are almoſt infinite; and it 
were impoſſible to exhibit all that the chemiſts have hitherto invent - 
cd, in the courſe of a man's life, | ; | 

The method we purſue, then, is to reduce all the moſt uſeful, and 
inſtructive ones, to certain claſſes; to begin with the moſt ſimple, and 


eaſy of theſe; And lay them down in ſuch a manner, as to ſerve for 
a baſis to the r.ext 3 and thoſe, in their turn, to others; till we 


arrive at the moſt difficult, and complicated proceſſes, by an eaſy, 
and gradual aſcent: the ſecond operation being never required to 
the underſtanding of the firſt; nor the third to the ſecond; but the 


firſt always neceſſary to the ſecond, and that again to the third: ſo 


that there will be no occaſion for ever repeating the ſame opera- 
tion. Two hundred proceſſes, conducted after this manner, will 


{et all the fundamentals of the art to view; and a few canons, or 
general rules, ſubjoin d to each proceſs, will open the way for all 
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the other numberleſs proceſſes to be perfotmd: So that at the 


ſame time that our teader has only the marrow of the art preſented 
him, he ĩs really put in poſſeſſi jon of the whole bulk thercof. 
Et "I each proceſs our * be: 1 To exhibit the object. 
2, To explain the operation. „To ſhew the effects of the 
change therein. The genuine tees) and medicinal properties of 
each production ſhall be added 3 ſuch, as we have approv d them by 
abundant experience: And theſe We promiſe to deſeribe in the moſt 
ſeyere, and ſerupulous manner ; far from any taint of the wild 
fights, und extravagancies aal among ng the chemiſts. 
is certain, medicine has ſuffer' d extremely from this quarter 
every chemiſt affixing virtues to his preparations at random. Thus, 
ſalts drawn fromthe aſhes of plants, having, on ſome occaſions, 
been found of ſervice in tertians and quattans; immediately an 


anti-febrific virtue is aſſign d thereto; and they muſt be adminiſter d, 


in all fevers, indifferently: when, tis certain, that in inflammatory 


fevers they promote the diſeaſe, and haſten death. Indeed, the 


chemiſts ſhould always be ſuſpe&ed, when they boaſt of general 
virtues in their preparations : There is nothing ſo precarious, and 
ill-warranted as ſuch pretences ; nor can a man ſoberly ſay there is 
any ſuch thing as one preparation always effectual in any Alete; 
no univerſal febrifuge, for inſtance, againſt all AP 3 nor 88h 
A in all caſes of the ſtone, 
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IE firſt thing that occurs in our undertaking, is the word rig of +. © 
chemiſtry, which in Greek ſhould be wrote xnwe, and in Latin d | 
and Engliſh, chemia and chemiſtry, not as uſual, chymia and chy- | 
miſtry. | | i 

The firſt author in whom the word is found, is Plutarch, who- 


lived under the emperors Domitan, Nerun, and Tan. That Philoſopher, 
in 


eaſily 8 The critics and antiquaries, among whom it has been 
ſubject of enquiry, will not let it paſs without ſome further diſ- 


* 


B whom 


\ , 


2 _ _#Hiftory f CunmisTaRy. 
whom Egypt was firſt peopled after the deluge, and from whom, in the 
a ſcripture- ſtyle, it is call'd the land of Cham, or Chem. Now, that Chaman, 
or Haman, properly ſignifies ſecret, appears from the ſame Plutarch, who, 
menioning an antient author, named Menethes Sibonita, who had afleried, 
that mm, und Hun, were ufed to denote the god of Exypr; Pla- 
tarch * takes this occaſion to obſerve, that in the Egyptian language, any 
thing ſecret or occult, was call'd by the ſame name a4, Hammon. Ad 
that Hecatæus Abderata notes Ammon to have been a common term of invo- 
cation, whereby the Egyptians call'd one another when out of the way, 
or not to be found ; and hints, that it had no peculiar relation to their 
reat god, which was the univerſe, otherwiſe than as he was ſecret, and invi- 
keeping to the ſame ſenſe of the word, chuſes to derive it from the Arabic, 
Chema, or Kema, to hide; adding, that there is an Arabic book of ſecrets, 
caſt by the ſame name Ami. 4 7 PRES 

What We gather from the whole, is, that our art, chemiſtry, ſhould 

appear to have been originally thus denominated, becauſe not fit to be di- 
vulged to the populace, but trea ſured up as a religious ſecret. 

Origin of the *hus much for the origin, and literal uſe of the name: As to its tech- 

ont, g. ical ule, we have no teſtimonies of ſo much antiquiry. The firſt time 
1442 occurs, as denoting the Art we ate {ſpeaking of, is in a Greek Manu- 
ſcript of Zozimms the Pamprolitan, preſerv'd in, the King's library at Paris. 

This author, whom they ſtile Panopolitanus, to diſtinguiſh him from the 
hiſtorian of his name, ſeems to have lived under the younger Theodoſſus, 
about 400 years after Chriſt, or at leaſt near the beginning of the fifth 

| century. He wrote ſeveral treatiſes, {till extant in manuſcript in the 
AH French king's. library; from one of which, Kaliger has tranſcribed the fol- 
lowing paſſage, in his notes on Euſebius de preparat. 2 The ſa- 
cred writings Jay, there are a kind of demons who abuſe women. rmes teſti- 
5.45 much Aud all our learuing, both open and occult, confirms the account. 
at the diviue writings relate, is, that the angels, enflamed with the defire f 
women, iuſtructed em in all the works and myſteries M. nature: For which in- 

_ diſcretion *Y, were excluded heaven, as having taught men things unf for em 
to know. The ſame ſcriptures add, that from hence aroſe the giants, Now our 
firſt meſt autient tradition, call d xnuss is on theſe very arts: The book they were 
contain d in, was calld by the ſame name; aud hence the art itſelf was cal d 
YES. 1-3 Go fs; | OW : 

The paſlage here refer'd to in the ſacred writings, ſeems to be that in 
Geneſis, where Moſes calls the deſcendants of n 1957 men; and thoſe of 

Seth, ſons of god, And the ſame prophet adds, that the ſons of God ſaw 

the daughters of men, went in unto them, and that giants thence aroſe. 

Which chimes in to a tittle with what is quoted by Zozimus. 

This paſſage deſerves to be well noted; as we ſhall hereafter have oc- 
caſion to ſhew, that the poſterity of Cain were skilful in chemiſtry. But 


ES > * 
= * 


13 1 
£ 
x 
. 

i, W- 
0 £ 
4 


* Aupord To Hf pueyey expe Nr De Iſid. & Oſir. 8 4 
5 | who 


— 


Hiſtory F GEN TRT. > 
| 18 Hermes was, the hiſtorian alludes to, is hard to ſay; for none 
bg ones have ſuxvived to ous age: that lately publiſhed in ah, 
under the name of Hermes Triſmegiſtus, being a manifeſt forgery. | 
It may be obſerved by the way, that the doctrine of dzmons here men- nat, of de 
tion d by Zozimus, is expreſsly aſſerted by Democritus, Plato, Philo Judaæus, . 
and other philoſophers; who repreſent them as endow'd with a pe= 
netrating mind, and boundleſs knowledge ; not confined to our ways of 
conceiving things at a8 but fitted to perceive them as they are in 
themſelves; not incumbred with a ſolid body, like us; but a pene- 
trable one, like air. Zeximus, who adopts the doctrine with a peculiar 
fondneſs, obſerves further, that, beſide the intuitive knowledge of the 
dzmons, there was, even in the antediluvian world, a kind of human ſciences 
acquir'd only by reaſon and experiments; adding, that they in whom 
that latter knowledge was alone found, were denominated the ſons H men; 
and the former, the ſons of God. | kj: Dit 
The ſame notion of dæmons prevails among many to this very day, un- 
der the name of ſpectres, or ſpirits, who roam about with their penetra- 8 
ble matter, capable of diſcovering themſelves to the human mind, and even | 
of xollefling the ſame, after the manner as the foul does the body. Divers 
inſtances of the ſame belief might be given from the. antient Jews, and 
the earlieſt Chrittians. Our Saviour himſelf was twice taken for a dæmon, 
or ſpirit, when he walk'd on the ſea, and after his reſurrection: to ſay 
nothing of the current opinion of the Mahometans, Arabs, and other Afeatics 
and Africans. -_ 1 | pt 
Theſe dzmons too, of the antients, were ſuppoſed ſubject to human chi fe- 
paſſions; they ſaw the daughters of men, and they loved them, and courted 9974 em. 
them in marriage; and, as an equivalent for their virginity, offer'd them 
a book, containing the whole body of their ſcience. The dowry was ac- 
cepted, and. ca? Tear Oaay, divine tradition ; and this myſterious 
knowledge, x12, Chema ; ſometimes amnaavrac, revelation ; and by Zozimus, 
TW i:eg1 Te; vm, the ſacred art. Philo Judæus is full of theſe reveries; and 
2 him Zozimus, in all likelihood, borrow'd half the incidents of the 
ble. 5 | | | | 
I his Chema, or Chemia, Zozimus will have the ſame with the antient Cab-. 
bala of the Fews ; witch periſh'd, with all their antiquities, in the deſtruc- 
tion of Jeruſalem, excepting ſome fragments recrieved from the common ruin, 
and publithed in the Talmud. Thoſe fragments are but few, and beſides, 
intermix'd with a world of trumpery. But Zoz@nus reſiding in the em- 
_ perer's court, had an opportunity of peruſing many of the antient monu- 
ments chen extant in thoſe libraries, which have fince been plunder d by 
the Saracens, iy thai his account carries with it the greater authority. 
From the whole, it may be pretty ſafely argued, chat whereas Zozimus 
deduces the name, and the art, , from the angels, and ſuppoſes em 
communicated by them to their miſtreſſes; they muſt both be earlier than 
the flood: firce the like intrigues related by Moſes, are expꝛeſsly reſer d to 
the antediluvian ages. | "all 
| B 2 The 
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Hiftory- of Carnisrey. 
The poets, and fabulous writers, give us a ſomewhat different origin 
of the antient Chemia : Phebus, who is the ſun of the Phenicians, the Ees, 
or Aaſch, or Mitra of the Pe:fians, the af or v9 of the Greeks, Magi, and 
Jeus; the Horus, or Deus gentium of the Latins; and the God of light and 
phyſie among moſt of them; is ſaid to have fallen paſſionately in love with 


a beautiful nymph, named Sibylla. His divinity; we are told, at firſt met 


Borrichius, is the ſource from whence Cle 


riſh'd; beſides that the paſſage now quo- 


with ſome repulſe, till upon offering to comply with whatever terms ſhe 
could propoſe, ſhe conſented ; and demanded, as the price of her favour, 
as many years as ſhe could hold grains of ſand in one hand, together with 
the Hes Burn, the heavenly wiſdom, or divine arcanum; from whenee the de- 
nomination Sbylla was derived. Which account, in the main, tallies well: 
enough with that of Zozimus; for here, the ſon of a God, is in love with 
a maid, and reveals his father's ſecrets. And both relations may receive 
ſome light from the fable of Promethens's ſtealing the heavenly fire; which. 
ſeems to refer to the ſame event. . | | 

After Zozimus, Chemia became a common term among the Greek 
writers, in the ſenſe tis now uſed. And if we hear nothing of it among 
the Romans, tis becauſe, after the tranſlation of the ſeat of empire to Con- 
ſtantinople, Greek becoming the court-language, ſcarce any thing was wrote 


* The account given by Zozimus, is 
ſupported by the teſtimony of an author 
of more antiquity, Clemens Alexandrinus ; 
who, in his Stromata, relates that the an- | 
gels, tho" choſe to inhabit heaven, devoting them- 
ſelves to the pleaſures of love, made a diſcovery to 
the women of ſuch things as they ſrould have kept | 
ſecret; and hence, ſays he, all our knowledge of fu- | 
turity, and of the ſublimeſt parts of ſcience. This 
teſtimony, according to Borrichizs, wants 
1 but the name of chemiſtry; for 
as to the thing, it is plainly implied in the 
ſublimeſs parts of ſcience. But what gravels 


mens und Zozimus ſhonld derive theſe facts; 
he concludes, however, that they had read 
them in the fragments of the writings of 
Enoch. S:ncellus has preſerv'd us a paſſage 
in thoſe writings, which makes the matter 
clearly out: The angels, ſays Enoch, taught 
women and men the uſe of charms, and reme- 
dies for diſenſes, Ex tel, the tenth in or- 
der of the firſs angels, intructed them to 
anake ſwords and buc klers, inflruments of 


þ 
\ 


ther, firft diſcovered to us the uſe of gold 
and ſilver, the art of dying, of painting the 
1 yp &c. And it was for this, that 
firſt expell'd them heaven, as Enoch re- 
late. PEI 3 | 
Borrichius looks on theſe paſſiges as ſo 
many authentic teſtimonies ; but adds, 
That Enoch was miſtaken: The age here 
ſpoke of, were not real angels; rhey were 


| onl y the deſcendants of Seth and Tub cain, 


whodegenerating from their anceſtors, gave 
themſelves up to unchaſte pleaſures with 
women deſcended from Cain; and among 
the tranſports thereof, divulged all the 
ſecrets God had truſted them withal. 
| Sp. to this origin of chemiſtry, 
we find a view kept to love in the pro- 
eſs thereof. Hence, thoſe perpetual al- 
uſions; the king's nuptial bed, V an's 
net, the mixture of ſeeds, the flowing of 
the menſes; in a word, nothing in the 
affair of generation, but has its ſymbol in 
chemiſtry. 
One would ſuſpe& that the hiftory of 


war, and evorks of gold and ſilver, paints, 


this art were partly borrow'd from. the. 


and precious flones for the women. Now, 
Sincellus, according to Borrichius, is an 
author of credit; ſeveral hiſtorical facts 
were handed to him from Manetbo, and 
Julius Africanut, which have ſince pe- 


ted, is confirm'd by a parallel one in 


Fewwiſh idolatry ; their writings are full of 
the commerce between angels and wo- 
men: but the effects thereof are repre- 
ſented as very fatal on both ſides. The 
unhappy paſſion occaſion'd angels to be 
expel'd from heaven ; And the ſame, ac- 
cording to theſe writers, was the cauſe 


Tertullian : The fallen angels, ſays that fa- 


| why Man was expel'd paradiſe, 


= 
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in Latin. They were moſt of them divines who treated of this art, which 


Jas conceiv'd to have a more immediate relation to 7 ag And hence - 


it is ſcarce ever mentioned, but in terms that imply ſuch relation: Of 

the ſacred art: Of the Egyptian Art, me liga Texme, GC. 
But in the ſeventh century, when Europe was over- run with the Bar- 

barians from the north, Latin and Greek ſhared the common fate of learn- 


ing and arts; and not 9 the art, but the very name of Chemia was to- 
rally loſt and forgotten. Th 


us they remain d till the thirteenth century; 
when Bacon and Ripley retrieved, and brought them both on the ſtage again; 
not as old things, but taking them for a new doctrine and a ne name... - 


Antiquity of Chemiſtry. | 


'ER we proceed to enquire into the antiquity and original of the 
2 practice of chemiſtry, it may be proper, by the way, to note, in 
what view we take the art; inaſmuch as the different relations, or branches. 
thereof, will furniſh different æra's. 3 5 

Chemiſtry, as now conceiv d, is a ſyſtem or aſſemblage of very different 
parts, which antiently ſubſiſted ſeparate, or at leaſt had a ſubſiſtence 
prior to each other; as the preparing of metals for human uſes; the 
tranſmutation of baſer metals into gold ; the procuring of medicines, c. 
If, now, we go to trace the antiquity of chemiſtry, conſider d as. it converts. 


other metals into gold; or, as it prepares an univerſal remedy for all dil- 4. 75 metals: 
the mn antient” 


eaſes; the reſearch will not carry us far back: bur as it relates to the diſ- ee. 


covery of metals in the mine, and the digging, ſeparating, and purifying 
of the ſame, it challenges the higheſt antiquity. 3 

In this laſt ſenſe, therefore, it is that we purpoſe to ſearch into the 
1 and antiquity of chemiſtry. os | 
The art of metals is, no doubt, of a very early ſtanding: To find, Antiquity of the: 
procure, fuſe, refine, render malleable, and apply metals to uſe, is all of“ 9. alt 
Antediluvian invention; and was attributed by the antients to their Gods. 


| Moſes the oldeſt author now extant, in his genealogy of the Patriarchs, Gen 4. 


relates that Twbal-caia the eighth from Adam, was the inſtruftor of every ar Firſt pra 
tificer in braſs and iron, to prepare the inftruments and utenſils of life.“ Tobabeaine 
Now tis apparent nothing of this could be effected without a thorough. 
1 with the metallurgic art. | | 


or there is no metal requires greater art or induſtry, for inſtance, than 


copper, of which braſs is made; its ore or glebe. will ſuſtain the utmoſt efforts 


of the fire, and the hammer, without yielding. According to the obſervations. 
of Laz. Ercberus, Agricola, and Helmont, it mutt be put ſeven times ſucceſſively, 
in fuſion, and each time well purged of its ſcoria,. e er it becomes duGtile; and 
fr for uſe. All which requires no common ſtock of skill, as well as patience. 
Tubal-cain, therefore, being a maſter of the management of copper; there was 
nothing deep or difficult in all the metallurgia, but he muſt have underſtood. 
Again, after copper, the moſt untractable of all metals, is iron. Its ore 


is a friable matter, pretty eaſily crumbled into powder; but tis with - great 


pains 


} 
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pains, and the moſt vehement action of the fire and forge, that it is 
render d malleable : yet this was practis d long before the delu ge. 
This account of Moſes, is ſurprizingly ſeconded, and confirm'd by prophane 
hiſtory and fables: Diadorus Siculus, who lived in the time of Cæſar, when 
Egypt was become a Romas province, had a fair opporcunity of ſearchin 
into the antiquities of the Egyptians That author relates, as the reſult of | 
his enquiry, a very antient tradition of one "Hears O, whom that people 
hold the firſt inventor of all the arts and operations about metals, and 
_ every thing elſe that undergoes the fire; together with their uſes; which 
art he deliver d down to ity, ſo far as it might be of ſervice to man- 
kind. This Hease of the Egyptians and Greeks is the ſame with the Mulciber 
"Or by Vulcan. Or Fulcan of the Romans, to whom the ſame art and invention is aſcribed; 
and the Vulcan of the Latius, we ſhall make appear was the Tubal-cain of 
the Hebrews. | $ 2 „„ 
Several of the Roman antiquaries have labour d to find the original of the 
very antient Name, Vulcan; but without Succeſs; there being nothing in 
their Language that could lead to it. But Voſius, Jo. Scaliger, and Bochart 
have determined the point; and Vulcan, by the unanimous conſent of the 
"Tobalcain and learned, is now acknowledged a Tuvalcain or Tubalcain. The relation 
e, _ between the words is pretty obvious at firſt ſight; but a little grammatical in- 
| iry makes it much more ſo: The learned in that language know very well 
that-the firſt letter of the word, viz. tis ſervile, and does not belong to 
the root; this, therefore being ſer aſide, the word ſtands Pualcain, out of 
which Vulcan is eaſily form'd : Bur this being a point of ſome conſequence, 
as well as curioſity, it may deſerve to be more particularly inſiſted on. 

The Afatic nations then, we obſerve, divide their letters into radical 
and ſervile. The firſt are ſuch as conſtitute a ſimple primitive word, or 
root, whereof others are form'd ; as in the Latin, Callus is a root, whence, 

| by addition of the ſervile Letters o and s is form'd Callaſus; and in the Greek 
and Latin the Termivations w.& and vs are frequently added as ſerviles. 
Now, among the Afaticks, the letters V, v, are of the ſpecies of ſervile; 
: | which therefore being diſcarded, rogether with the points or vowels, 
which are merely arbitrary; we ſhall have i272 which, by changing B in- 
to V, as is common, will be Vulcan, and adding the Latin termination us, 
WVulcains. \ 1 | | 

Now it appears from Homer, Heſiod, Orpheus, and all the moſt antient 
Writers, that /ulcan had the art of working braſs and iron; and that li- 
ving under mount Ama, he was employ'd in forging arms for the Gods. 
and Heroes. As Diodorus Siculns relates the ſtory, he was fon of Jupiter 

Iven of And Juno, and the firft king of Egypt; and that he was afterwards pre- 
ire, ferred to be a God ; for having invented fire, and taught men the uſe of 
it. The diſcovery was occaſion d thus, * happening to ſee a tree on fire, 


* The uſual tradition is, that a philoſo- Ihe might have the like, by throwing on 
pher meeting with ſome fire in a grove, | Branches of Trees, &c. which gave him 
preſerved there by the Gods; and tecling | the firſt hint of a combuſtible matter. 


it comfortable againſt the cold, fought how | | 
kindled 


Hin nuts rr. * 

Winched by liphtenins, be approached nearer cherete; and-perceiving' u ſenſe 

of oy withal, — roam tree was ſenſibly confamed, he — 

wood on the bloze, and thus learnt that wood would maintain fre. 

it muſt be added, that the Egyptians, as the Came Diodorus obſerves, 

adored their God Yulcan, as the inventor of the whole art and application 

of metals; fo that the accounts of Moſes, and Drodorus perfectly coincide, 

and plainly prove the Chemiſtry of metals almoſt c val with mankind. 


wh Where Chemiftry was firſt i invent ed. 


E proceed in our enquiry to the place where chemiſtry had its birth ; 
A Aibject famed ram e 2 between the learned Daue Ol. 
Borrichim, and that monſter of erudition Her. Cauringius, which divided the 
chemiſts of Europe into two factions. Borrichius ſtrenuouſſy attack d the an- 
tiquity of the art, which Conrengius as learnedly defended; between the two, 1 
however, abundance of points were admirably diſcuſs d, which had other- 
wiſe never been regarded; fo that the public was a gainer by the quarrel. 
Nor muſt V ſſius and Bochart be forgotten, from whom we have received 
divers curious things on the ſubject, which ſhew a wonderful harmony be- 
tween! the Moſaic and Egyptian Annals. 
The Babylonians and Egyptians were in diſpute, for many ages, about the 
orizin of the two nations ; each advancing many weighty arguments, in 
proof of their own ſuperior antiquiry. Tis hard to determine any thing 
upon the matter, eſpecially at this diſtance; but thus much muſt be al- 
lowed, that the God of the Babylonians was Horus, firſt king of Aria, and 
inventor of the art of medicine. e TROP | Tanker 
Now Horus ſignifies fire, and the ſun; under the firſt of which denomi- 
nations the ſame deity was worſhip'd by the Babylonians, and under the 
{ſecond by the Perflans. Whence we have a ſtrong preſumption, that this Horus 
. was the fame with Valtan, or Tubal-cain ; in regard each is held the inventor 
of fire: Beſide that Tubal-cain lived in Meſopotamia, But this we only advance 
by way of conjecture: indeed, ſince that ncble treaſury of books, and 
manuſcripts, founded by Calliſthenes in Babylonia, in the time of Alexander the 
Great, were all miferabiy deſtroy'd; we may deſpair of ever having any 
8 * light into the Babyloniſh affairs, from any authentic monuments of 
iſtory. | | 
By what can be gather'd from hiſtory, it appears pretty clearly that ch g 
the art of chemiſtry * firſt found pa 1 1 A In Erol bl . 
cap. xxxiI. we read that Moſes, upon his coming down from mount Sinai, Ir. 
found a golden calf, which the Hebrews had been worſhipping and that he 
reduced it into a powder, mix'd it with water, and gave it the people to 
drink. Chemiſtry then muſt have been underſtood by Moſes, and in per- 
tection too; for tis certain, there are but very few among the chymiſts at 


this day, deep enough in the Metallurgia to do the like, 
Now Maſes, we are told, Act, 7. was educated in all the learning of the 
Egyptians ; which, if it be no direct and formal proof of chemiſtrys being 
practiſed : 


v Soo. ” 
I b 47 
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practiſed at that time in Egypt; yet, is it of more weight, and de 

more than any other conſideration all hiſtory affords. {| 
Diodorus Siculus, we have already obſerv'd,” repreſents the Egyptians 
Lib. Ic. 2. as adoring Vulaan in quality of inventor of ſire, and the art of 
metals. And the Greet, who knew nothing of the name Vulcan, yet 
ok of | Hgarpwes, in the fame quality; and call Egypt itſelf 9 ne d 
erived aTo.77 Hozisw I bun; which 2 with what has been a- 
fore ſaid. Again Plutarch de 1d. & Ofir. Edit. Par. landri, relates, that 
Egypt was calFd chemia, etyvany νEhttA va, But Egypt was alſo call'd 
the black country, the hidden country, &c. and the word chemiſtry itſelf 


has been ſhewn to have the ſame ſignification; ſo that every thing conſpires 


+: 

« 

— 
I ks 
. 

—. 


to one's wiſh. 25 | 5 
Chemiſtry, therefore, is very properly denominated the Egyptian Art, as 
having been there firſt praiſed. — $a9 Bochart notes, that Egypt is to this 
day call 'd by divers of the moſt antient Afiatic Nations, Chemi, or Chama ; as 

in the pſalms it is more than once call'd the land of Ham. | 
Stephan. Byz.antin. relates that the Greeks call'd Egypt n-wnxnwuin Herme- 
chemia; but we have already hinted that they held Hermes the inventor of 
chemiſtry: which is a new confirmation. 5 | 1 
And with ſo much zeal and religion did the Egyptians culcivate their 
Cbemia; that Herodotus aſſures us, they had a temple in the city Memphis 
conſecrated to Vulcan, the inventor of * Thy re” | 
Laſtly, Diogen. Laert. de Vitis Philoſoph. Lib. 7. informs us, that in Zeno's 
explication of the word Vulcan, it ſignified artificial fire, Now ſumming up 
the whole, Egypt, land of Cham or Chemi, Hiunxrpin, and y nente i, and 
referring all to Tubal-cain, ſon of Cham; it will appear inconteſtable, that 


Egypt was the country where chemiſtry was firſt practiſed, and Tubal-cain, 
or Vulcan the inventor *. 3 8 | 


* The country thus ſettled, the chemiſts! we know, under another Denomination. - 
go higher, to fix the preciſe place thereof But that ſame Mercury, who was alſo call'd 
where their art was firſt prafticed. The} Fannus, and is only ſaid to have carried 
.generality put Thebes, call'd in the Egyp- his invention from ſtalj to Egypt, is in ſome 
tian ſtyle Ne- Ammon, where aſtronomy was | meaſure excluded, by what has been ſhewn 
firſt cultivated, in poſſeſſion of the firlt ehe- | of the art's being of Eeyptian original. 

miſts: But Borrichius rather chuſes Memphis | Homer indeed repreſents Mercury as the 
for the firſt theatre of the art; his chief rea- firſt, who found the art of managing fire; 
ſon is, that here was & temple ereQted to] he alſo mentions Apo#o's opening Hermes's 
Vall an, as the inventor of the art of work-|cave, which Was cover'd up with gold; 
ing iron. | Venus's infidelity to her husband Vulcan, 
A reader that can take delight in an- and her intrigue with Mars, in which the 
tient, obſcure fables, and modern, learned | chemitts plainly find the amalgama of iron 
gloſſes thereon, may here have his ſwing ;jand copper, or a perfect image of the 
the ftories of Hermes and Mercury will ſer|grand operation. But inftead of troubling 
him up at once; the one king of Egypt, the reader with any thing more in this 
the other of 1ely, but both the inventors| kind, we refer him to Berrichius de Ortu & 
of all arts, and chemiſtry in particular. | Progreſſu Chemie. Conringlus de Hermetica Me- 
For Hermes, as he was an Eeyptian, and his f dc. Tollius de witulo Aureo. Horni us 
ſtory ſo obſcure; there is no harm in ad- Arca Noe. , | Kircher's Oed pus AEgyptiacus. 
mitting him: He might be Vulcan, for what | Voſſius de antiquis Medicis ; and Bocharts. 


Eer 


Hifory of CHEMNISPRY. | 9 

E er we reſume the thread of our hiſtory, it may be worth while fo ove Ae = 
the Arent names, which different nations and authors have given the art; 23 r 
and the rather, as they are all founded on ſome relation or cxrcumilance — 
thereo 1 . | | > m4 1 J 

Its. original or Zxyptiau name, then, we have obſerv'd was Cenis the 
riſe and ſigniſication whereof has been already adjufted... , .  - o 
Another very antient Greek denomination is poietice, aoynzn, i. e. hug) or Pody, prictice, 
poerry; which we learn from Zoximus, who adds (without offence we hope 0 
to the ) that the artiſts themſelves were call d 77a, poets, . d. ma- 
kers. Ie was alſo call'd Chryſopoiefis, x us,, and the artiſts xevormare!, IF 
J. d. gold-makers. See Raintrius on this head, Hb. 2. c. 33. 1 ori, 
he Arabs gave it the name Alchemia or Alcheny, by prefixing, after the Alcbemy. 
manner of their language, the. particle al, to the Egyptian. name, to 
| heighten the credit of the art. The æra of this term is fix d at about 
four hundred years after Chriſt : The firſt author, who mentions it, is 
Julius Firmicus Maternus, who lived under Cunſtautine the Great, and who 
in his Mat heſis, c. 15. ſpeaking of the influences of the heavenly bodies, af- 
firms, that if the Moon be in the houſe of Saturn, when a-child is born, he 
Mes LA mers Gates in the tears rs 

Paracelſus oddly enough ſtyles it opisc-art, from that paſſage in the 
pſalms, purge me with Hop, and I ſhall be cleau, by reaſon — hw hes PIs 
ties metals. It ſeems it was a Jewiſh. cuſtom to purify with-hyfſop ; and 
according to Paracelſas, fix of the metals are leprous, or impure, and to be 
purged of their leproſy by chemiſtry. ; therefore, like a ſtrange coiner of 
words, as he was, he muſt call it the hyſſopic art. W ; | 

The Hermetic and Triſmegiſtic art are appellations it derived from its ſup- Hermetic and - 
poled inventor Hermes Tri ee an antient king of Egypr, a thouſand site. 
years prior to ÆAſculahius. Triſmegiſtus is only a Greek title or quality added 
to Hermes, ſignifying as much as the Latin ter maximus, thrice-greateſt. 
Zozimus mentions him as having wrote on natural things. | 

It is alſo call'd Pyrotechnia, or the art of fire ; whence that mighty chemiſt, Pyrotechnis, 
Helmont, denominates himſelf philoſopher by fire. N | 

Laſtly, it is call d the Spagyric art, ſome ſay, from war and 49 vey to ſe- Spagyric art. . 
parate and unite ; inaſmuch as it ſeparates heterogeneous, and joins homo- 
geneous things. But it will admit of ſome doubt, whether the antient Ade 
were ſo well verſed in the Greek Language. | | „ 


Antiquity of Alchemy. 


HEY G fſhewn the antiquity of chemiſtry, conſider d with regard 

to the art of metals; it remains to conſider the ſame with regard to 

the making of gold, and finding the philoſopher's ſtone. - ; 
Now, chemiſtry taken in this light is uſually call'd Alchemy, an Arabic 

word form d by prefixing the augmentative particle al, to denote it the 

moſt eminent, and ſublime part of the art: As, of gebra is form'd algebra, 

| of kermes alkermes, & c. But it 238 be remembred that the word 


alſf hen 


* 


« 
. 


9 * 
*.J - * 
; ** 

5 
- 
ol 


3 t.! ia cw. 2 
10 Fi f Cnrmisrny © 
Tw-ifoe #-alchemh has a two-fold acceptation, reſpecting the two different things which 
my. it purſues: viz. 1. The ſecret of making gold from any other metal. 2. An 
univerſal medicine for the cure of all diſeaſes ; which is a diſtinction of the 
utmoſt moment, in an inquiry into the origin of alchemy. / — 
Our firſt buſineſs then ſhall be to ſettle the æra of alchemy, as it propo- 


Antiquity of tb ſes the making pf gold. This, we venture to ſay, is not near ſo antient as 


The antient Po: Or antiquaries, or any 
eil. matter. And what would not the poe 


117 v the art of metals; nor do we find any trace thereof before the third century. 
The chemiſts indeed go higher, and will abate nothing of the age of Adam : 
That patriarch, they ſay, was no ſtranger to the art of making gold; 
- which he taught his deſcendants : tho' it had the fortune to be loſt at the 
flood; and was only reſtored by Moſes, and his ſiſter, by whom it has been 


handed down without interruption thro the ſucceeding ages. But a mat- 


is only to be demonſtrated from monuments of hiſtory ; and 


ter of hiſtor. 
Aly ſilent, as to any ſuch 


the antieng hiſtorians, poets, Oc. are all ports of 'the Latin ſcholiaft 
nor any of the Latin ſcholiaſts 


thing. Neither Orpheus, Homer, nor Heſiod, 
of their commentators, mention any thing of the 
* ts have given for ſuch a boundleſs 
4nd philoſophers, field of fiction and fancy? Ariſtotle, aſſiſted by Alexander the Great, 
maſter of all the antiquities of the Perſians, Chaldeans, Babylontans, Egyp- 

:tians, Hebrews, and Greeks ; this Ariftotle : who deſcribed the properties 

of bodies, and all their phyſical mutations, has not one word of the philo- 
ſopher's-ſtone: And can it then be thought poſſible, the Egyprians, the 

ople of Affa and India, ſhou'd have had any ſuch ſecret > Theophraſtus 


— Ariſtotle's diſciple; he writ of vegetables, ſtones, metals, and foſſils, 


of gold, ſilver, mercury, and all the minerals; and beſide his own ſtock 

= of knowledge, was maſter of all the works of Ariſtatle : yet he takes no no- 
tice of the tranſmutation. Pliny, that indefatigable naturaliſt,” who compi- 

led his work from ſo many thouſand volumes; who ſearch'd with unwea- 
ried pains into every thing ſtrange, and out of the way; and who has 
comprehended almoſt all the monuments of art and nature within his pan- 

des, never mentions any thing like a philoſopher's-ſtone, which ſhould 
tranſmute metals, in all their ſubſtance, into gold. In all the hiſtorians we 

find nothing to countenance this imaginary antiquity; nothing that ſhews it 


to have been ralk'd of even in Galen's time. For we bar the conjectures 


which the chemiſts uſe to advance on this occafion ; as in truth they are no 
better than chimzras : What, for inſtance, can be more ſo than to find the 


* Suidas endeavours to ward off this; queſtion, - and asks how Suidas, wir lived © 


objeQtion. Diocletian, he obſerves, procured | but 500 years before us, ſhould know: 
all the books of the antient tians to be what happen'd 800 years before him ? To 


burned; and it was in theſe books the | which Berri chius anſwers, that he had 
(learnt it of Eudemus, Helladius, Zozimus, 
Pamphilus, &c. as Suidas himſolt relates. 


* 
1 5 * 


great myſteries of chemiſtry were con- 
tain d. Copringius calls this hiſtory in 


doctrine 


Y 


Hiſtory q CnEMIEnaY. LI 
doctrine of making gold couch d in the ſtory. of the Argonauts u, the books. of 
Moſes, and the revelations ? The ſame ſpirit might find the longitude, _ 
and the perpetual motion in the ſame. _ n 2 EUR 
The firſt author who has a tittle of the matter, is ZEneas Garaus, a The f anther 
Greek, who lived towards the cloſe of the fifth century, and wrote a com- be mentions it, 
ment on Theophraſtus. In the latter part of the work, he has a paſſage to 
the following effect Such as are killd in the ways of nature, can take filver, 
and tin; and, changing their former nature, make them iats geld. This ſeems 
to imply as if ſome ſuch art were then in being; but as he relates nothing 
expreſsly how long it had been known, his teſtimony will not carry us 
back beyond his own time: for we ſhould aſſert no. further than we find: . 

The ſame author tells us he was wont to ſtyle himſelf xevorx2:;, gold - finder, 
or 2171s, chemiſt; and is the firſt who uſes the word yov=mimnar, as ap- 
pid ðᷣ ce e 
The next is Anaſtaſius the Sinaite, who is about fifty years poſterior to 
Gareus, From a paſſage in this author we learn, that there were alche- 
miſts in his time. In à defence of himſelf againſt ſome Impeachments of 
his adverſaries, he has theſe words; Du onght not to call us alchemiſt. 
which is an argument there were people at that time who profeſs' d the. 


' . Aﬀter theſe. two authors, follow a croud of no lefs than fifty more, all 
on the ſubject of alchemy, all Greeks, and moſt, or all of them, monks ; 
their names need not be rehears d: the principal of em are Smcellus, Ri- 
neſſus, Stephanus, Olimpiodorus, Dioſcurus, Oftanes, &c. . EL SING 
The art ſeem'd now confined to the Greeks, and among them few wrote Among whom 
but the religious; who, from their great lazineſs, and ſolitary way of e - 
life, were led into yain enthuſiaſtical e e to the great diſſervice, EE 
and adulteration of the art. The greater part of them are yet in manu- 
ſcript, and like to continue ſo, till chemiſtry is more ſtudied, or the che- 
miſts know more Greek. They are all wrote in the natural ſtyle of the 
ſchool- men, full of jargon, grimace, and obſcurity. eee TO 7 

Againſt what we have alledged concerning the novelty of alchemy, Bor- Caligula's at- 
richins quotes a paſſage from Pliny, lib. 33. c. 4. on which he lays a deal ofen. 
ſtreſs and confidence. That naturaliſt obſerves, There is ene way , making 
gold, from orpiment-———Caius Caligula was tempted by his avarice to make 
the experiment. Accordingly, he caus'd a confiderable quantity of the mineral ro 
be diſtil d. The reſult was, that he did indeed obtain. gold, and of the fineſt 
kind ; but in ſo ſmall quantity, and with ſa much labour and apparatus, that 
the profit not countervailing the expence, he deſiſted. His ill ſucceſs has deter d 
any body from ever making the like experiment f. © [1 * 

5 But 
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* Suidas will have. the ſecret of the | he could bring better vouchers for his ppi- 
philoſopber's-ftone contained in the fable | nion, it will paſs for no better than a 
of the golden fleece; which, according to | fiction itſelf. i 
him, is a mere poetical fiction, deſeribin 1 Berrichius imagines, that what put Ca- 


the proceſs of making gold. But —_ ligula upon the thought, was that _ 
| : 2 | of . 
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But this account makes very little for the pretenſions of Borrichius, Here 
-was no tranſmutation of lead, or tin, into gold: no hint of any philoſo- 
her s- ſtone; only, a ſmall quantity of gold was extracted. And no won- 
| r; when we. know that gold, more or leſs, is procurable, by ſeparation, 
from every metal: tho it commonly proves Caligula's caſe; the gold thus 
ind 4 worth the fire. 1 „ BELA 
Another paſlage which the chemiſts produce from the ſame author, 
makes ftill leſs for their purpoſe. Ii the reign of Tiberius, ti reported, an 
_ . artiſt had found the ſecret of tempering glaſs, ſo as to render it malleable ; but the 
 Tuventor was made away Withal, and his work-houſe put down, for fear this 
neu manufacture ſhould lower the value of gold, filver, and other metals. But 
this report was more current than certain. Allowing the fact for true, we 
dont {ee what Read it will ſtand them in . | Top 


- 


* 


Antiquity of the Let us now ſee what pretenſions alchemy has to antiquity, conſider d as 
| L it aims at an univerſal remedy, effectual in all diſeaſes; or even at any 
remedy. at all. This appears, of all others, the lateſt branch of the art. 
y are of opinion, that all preparation of metals, and other matters for 
amedicinal uſes, was utterly unknown to the antients ; and firſt introduced 
by Paracelſus. | $4 IR | | | 
Burrichius, however, pleads ſtrenuouſly for the antiquity of this branch; 
and employs. a deal of learning and ſubtilty to prove it ante-diluvian, 
and Hermes Triſmegiſtus the author. Now, the fate of every art is only to 
be exhibited from the monuments of hiſtory : and ſome author ſhould 
here be produced to warrant this antiquity by relating, that the art was 
invented, or cultivated in fuch or ſuch an age. : x 
But Borrichius will have it antient without any fuch voucher : the chief 
ground he goes on, is a ſingle paſſage in St. Jerom, who tpeaking of Hermes, 
ys he was a great phyſician. t is this a proof of his having the art 
makin Id out of baſer metals, and of making a medicine by means 
thereo . ſhould cure all diſeaſes > _ 5 


No mentionefit Hiſtory, in effect, affords no ground for the opinion: Moſes, the oldeſt 
klaut Aületem. Writer extant, and thoſe who came next after him, are ſilent on the 
point; and yet Moſes was an adept in all the diſcipline of the Eoprians, 
and relates the origin of all the Arts from Adam to Noah ; and had a fair 
opportunity for this, in treating of the Lepra in Leviticus, had he known 


of the Sybils, Tetraſyllabus ſum, prima pars | pyptians were not ignorant of the art, but de- 
mei Ne 2 eniſcat; which . ner to proſecure it. They did not need 
the ehemiſts generally ſuppoſe to contain |to tranſmute gold; they had ways of ſe- 
a myſtery, and to be ſpoke of arſenic, parating it from all kind of bodies, from 
whereof orpiment is a ſpecies. Tho Ne- the very mud of the Nie, and ſtones of all 
cher will have the oracle applied to our kinds. But he adds, theſe ſecrets were never 
Saviour, 25 Iorote down, or mad: public, but wed to 
* Kircher, indeed, aſſerts, that the theory che royal family, and handed down tradbti 
of the philoſoptier's-ftane is contain'd in father to ſom. 80 that all firi& ew 
Tha table of Hermes; and that che antient Z-!dence is at once excluded — © - 


* * þ „ — 
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it. From Moſes to the Babyhſh captivity,” we have nb hiſtorian: the ffrſt 
that appears, is the Pheniclan, Sanchoniatho, who was cotemporary with FRI 
SET" oo iliw we are ndetacd ar witer e e ch eh . 

Grecian antiquities; but he has not one word of the philoſ 
or the grand - medieihe: Herodotus and Thucydides don't 
more light; and yet the former is very particular in enumerat 


medicine. Conſult Digſcorides, who travel'd thro Chaldea, Perfia, Babylon; 
Egypt, Africa, Exrope, and other I and collected every thing — 
to the art of phyfic : does he mention any thing of an univerſal medicine TE 
Not a ſyllable. Etius collected his 7etrabibles from all the writers then 0 , 9 
known, and from a thoufand now leſt : he is very expreſs in rehearſing gti one 2 
the arcana for the ſeveral diſeaſes; and his work is a kind of index, of 
inventory of all antiquity. Yet no hint of any ſuch medicine in him 
A:k Hippocrates, who, according to Zoranus's account, paſs d thro? all Der; 
Africa, and the coaſts of the mediterranean fea, to make di ſcoveries and - 
improvements 1 — — * too, = was no leſs laborious an 
enquirer, why Ul took ſueh pains, w, imperceptible means to 
ee their art, when they had it in — power to cure all the Infir- 
mities of human nature, by a n known to ſo many — 
ſons ? Is ir poffible that ho publiſhed an account of all the 

and writers among the phyſicians, ſhould be ſo inadvertent as to forget ſo 
ſingular a body of enthuſiaſtical quacks; had they been then in being? A 
pretender to an univerſal remedy could never have eſcaped the gall of his 


n. mw ; 
eis highly probable it was the Arab, Geber, that firſt occaſion d people to whence the 
turn their thoughts this way; and ſet them a madding after ſuch a medi- W f & 
cine. His words are, There is 'a medicine which cures all lepers, ov Teprous 
perſons. But by attending to the Arabic ſtyle, and diction of this author, 
which, according to the genius of that language abounds in allegory, it 
will appear, that by man, he means gold; and by diſeaſes, or lepers, the 
other metals, which all recede, more or lefs, from the purity and per- 
fection of gold. n 8 e . 


Aut hort and Iniprovers of Chemiſtry. 


ff he Origines of chemiſtry, or the firſt rudiments of the art, thiis laid, 
1 we preceed to relate the progreſs thereof; and who the principal 
authors were that contributed to its adyancement, as well as thoſe who 
corrupted it; at the ſame time noting their ſeyeral wiitings;, the beſt edi- 
tions thereof, and the order wherein they are to be-read. 1 47d 

And here we judge it proper to diſtinguiſh che chemiſts into three Diferent kinds 
caſes; either as they treat of metals, of alchemy, of medicinudq 1 4 Ws 
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x Fife of Cuvmis try. 
400. Toziuus the Pawpolitan leads the band of chemical-authors*. The 
Leina. =circamitances of principal note in his hiſtory we have already related. His 
_ writings are; 1% meins iegas oxy; vu Xpure A4 ages mmmes, Of the divine 

wan erg gold and ſilver. 20, ae n ue, Of the virtue and compo- 


ion of earth, 3, m2 wy. opgarar x44 AH , Of chemical inſtruments 8 
furnaces: 4%, mer ms any ausm, Of the incumbuffible matter. As Bl 
alfo, 5%,:Of waters. 6% Of divine arts. . And, laſtly, of myſterie. They Bl 

had lain a long time-conceal'd in the French king's library; and had the E 
fortune to be firſt ddiſcovered by Fof. Scaliger.; as he himſelf relates in his Et 
notes on Euſebius; ſince whom; they have alſo been peruſed by Borrichius, = 

| OO ery A EN ee L 
700, After Zoaimus came a troop of Greek 7 Garaus, Anaſtaſius, and 5 
And other fiſty more, f whom we know little more than the names. There is no- 1 
| "uk thing extant in print of any of them; but their writings are ſtill found in 
manuſcript in the great libraries of Rome, Venice, and Paris. Tis, per- Þ 
haps, no great detriment” to the art, in the main, that they are not more © 

| known, and read; there being a vein of rhodomontade and obſcurity Wl. 

running thro em, which might give ill impreſſions on the art. After 
ta DN — fn ben arts fro oth RY E- 
Soo. ''Gzvzr, ſurnamed the Arab, preſents himſelf as the firſt great re- 
former and improver of chemiſtry. His hiſtory is very obſcure : The 

name Geber in the Arabic language ſignifies a great man, and a king ; 

whence he is commonly ſuppoſed to have been a prince; and, as he wrote 


= | in Arabic, a prince of Arabia. But Leo. Africanns,' a Greek, who wrote of 
4:8 LL. | the antiquity of the Arabs, gives another account. Geber, according to 
"2 this writer, 4b. 3. c. 106. was originally a Greek, and a chriſtian ; but afſ- 
W | terwards embraced mahometaniſm ; went oyer into Aa, and there learn 
Thy BE the Arabic tongue. He adds, that his book was wrote in Greek, and 
2% tranllated thence into Arabit; and that he was not known by the name 
wn enn, / binn eo airs goin ns 
4 | _ -»»Gelius, proſeſſor of the oriental languages in the univerſity of Leiden, 
= | mate e n preſent of Geber 's piece, in manuſcript, to the publick libra- 


Fl | ry; and tranſlated it into Latin, and publiſh'd it in the ſame city, in Folio; 
{i and afterwards in Quarto, under the title of Lapis Philoſophorum. It con- 
1 tains abundance of curious and uſeful things about the nature of metals. 
their purification, fuſion, malleability, &c. with excellent accounts of 
falrs, and aquæ fortes. Abundance of his experiments are verified by pre- 
ſent practice; and | ſeveral of them have paſs'd for modern Diſcoveries. 
. Except for what relates to the philoſopher s- ſtone, the exactneſs of his 
1 operations is really ſurprizing. He ſeems to have liv'd in the 8th cen- 
we bare chemical writings, indeed, | Borrichins can do to prove it antique: tis 
which pretend to much greater antiquity; | not once mention'd in any author of any 
1 dut they are all apparently ſpurious and | ſtanding. Such alſo are the books of So- 
1 . modern: ſuch is the table of emeralds at- | lomon, Mary the propheteſs, Oftan, Demoecritus, 
. tributed to Henmen, notwithſtanding all Ge. | e 
ce 
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ernie. 1335 
He ie ae to have given the firſt handle e e e areas. ; 
univerſal medicine; there being ſome expreſſions in his bock, which might 
eaſily enough lead an un reader to think he was acquainted there- 
with. As, Gold thus prepared cures lepra's; cures all diſeaſes, &c. But we 
are here to obſerve, that in lis language, the coarſer metals are all leprous 

men; and gold a healthy one. When, therefore, he ſays, I will fix 

lepers, he means no more than that he will turn them into gold, which 

ſhall bear the tryal of antimony.” But as he was no phyſician,” tis more 

than probable he never thought of any univerſal remedy himſelf. Aſter this 

writer, we don't meet with 1 of 1 ti * zath brad | 
Artztxrus Macnus began to flouriſh in this age, born in the year 1200. 

1200; was firſt a why biſhop of Ausb. Tie diſtinguiſt'd; him- bern Mag: 

ſelf chiefly as a philoſopher : bur this did not hinder: his having'a-peculiar. 
| devotion to chemiſtry. By à general correſpondence with all the miners 

throughout Germany, he got a very uncommon inſight into the art of 

metals. AI AIC „ POST AIDS 9 ef # arti te T 

He wrote a great number of books, on various ſubjects; as, de ſecretis 


Pa 


mulierum, &c. But his chemical works are few, and thoſe very hard to be 

met withal 1 ; 25 i Aden e 8 —»;»—;ĩ5—[ 
Rocrx Bacon, vulgarly call d Friar Bacon, made his appearance about 1226. 
the ſame time; the glory, and at the ſame time the ſhame. of the age. .. Bacon's 
We firſt hear of him at Oxford, in the year 1226, as a fellow of a college; 8 
but he afterwards embraced the monaſtic ſtate, and lived a religious in the 

abby of Weſtminſter. He was beyond all compariſon the top-man of thoſe 

times; and might, perhaps, ſtand in competition with the greateſt that have 
appeared fince. Tis wonderful, conſidering the igrorant age wherein he 

liv'd, how he came by ſuch a depth of knowledge, on all ſubjects. His 
treatiſes are compoſed with that elegancy, conciſeneſs, and ſtrength, and 

abound with ſuch juſt and exquiſite obſervations on nature, that, among 

the whole tribe of chemiſts, we don't know one that can pretend to con- 

tend with him. The reputation of his uncommon learning ſtill ſurvives in 

England. His cell is ſhewn at Oxford ro this day ; and there is a tradi- 

tion, that it will fall, whenever a greater man than Bacon ſhall enter within 

. | „ „ 5 ED 
He wrote many treatiſes ; amongſt which, ſuch as are yet extant, have Hi writings. 
beauties enough to make us ſenſible of the great loſs of the reſt. What 
relate to chemiſtry, are two ſmall pieces wrote at Oxford, which are 'now 
in print, and the manuſcripts to be ſeen in the public library of Leiden; 
having been carried thither among YVoſſius's an pts from Exg/and. In 


* Albertus Magnus, now known by up-] and run away. In this attempt, the holy 
ward of twenty volumes in Folio, is ſaid to | virgin appear d to him on the wall, and 
have been firft diſtinguiſhed by his dul- | there gave him that underſtanding and : 
neſs and ſtupidity ; inſomuch that he be-| ability which have fince render d him 
came the common jeft of his ſellow- ſtu- ſo famous. Such is the origin of the 22 
dents. Ar length, quite tired out, he re- folio volumes, ;.200 
ſolved to ſcale the walls of the conyent, 8 


5 


* 


a» 


- 


theſe 


— 


A treatiſe, + Of — works of nature, 


tions, would not only be able to rival, but to f e 
has another piece, I Of the aulity of magic, wherein, with great — 


* 


RO. 
3 8 


im perfect metals may be ripen d inte perfect 
ones. He entirely adopts Geber's notion, that mercury is the 
baſis of ail metals, and ſulphur the cement; and ſhews, that it is by a 
gradual depuration of the mercurial matter by ſublimation, and the ac- 
ceffion bf a ſubtle ſulphur, by fire, that nature makes her gold; and that 
i during the proceſs, any other third matter happen to intervene, beſide 
the mezcury and ſulphur, ſome other baſer metals will ariſe : ſo that if we 
_ but imitate nature's method, for inſtance, of ripening lead ; we 
E — of Bacon 's operations we have compar d with the modern ex- 
periments of Monſieur Homberg, made by direction of that curious prince 


_ | © -the duke of Orleani;, and can atteſt, that Bacon has deſcribed ſome. of the 

very things which Homberg publiſhes as 

inſtance, Bacon teaches expreſsly, that if a pure ſulphur be united with 

mercury, it will commence gold: on which very ow | 
0 


his. own diſcoveries. Thus, for 


| Monſ. Homberg 

has made divers experiments for the production of gold, deſcribed. in the 
 Memuires de I Academ; Royale des Sience n 

His other phyſical writings Sura tes Sinden, and force of mind. In 

ſhews, that a perſon who 

was acquaimed with the manner nature obſerves in her opera- 

aſs nature herſelf. 


and penetration, he ſhews how the notion firſt got footing, and how wea 


all pretenſions thereto are. Admiration, the parent of magic, is the of- 


ſpring of ignorance, begot upon a_ vitiated ination : When | 
min 
have recourſe to a dzmon to ſolve the difficulty ; it muſt be the 

magical art, or the intervention of ſome ſupernatural power, that's plain. 


This popular of ignorance the zudicious author d contutes, 


and ſhews there is no ſuch thing as magic, unleſs by that word be meant 


He 


| weak 
ds perceive an eſſect, whoſe cauſe is hid far in the dark, they 9 | 
effect 


4 cine, 


* M. Hemberg, in his Eſſai du fouffre prin- 
cipe, from two experiments, the one with 
mercury, (which expoſed to a digeſting 
heat, ceaſes to be fluid, : gathers into a 
powder heavier than mercury, and at; 
a h acquires ſuch à fixedneſs, as to re- 
| red-hot twenty-four hours, without 
loſs; tho upon apply ing a naked fire, the 
whole flies off in fumes, only leaving a 
piece of hard metal, form'd of the mercury, 

hind;) the other with regulus of an- 
timony, (which, being expos d to the duke: 
of Owzans's: great burning: glaſe, to cal- 
gain d 1g. part in weight;) eoncludes, 


vehement fire ; and even changes the form of 
the _— into 4 malleable dufile metal, 
beaver than any other metal, except gold. Mem, 
de Acad. an. 1705. 

In another place the fame author ar- 
gues, that gold conffts principally of two kinds 
of matter, viz. mercury, or quick-filver, and 4 
metallic ſulphur, (which, according to him, 
is no r than Light) either of which, takew. 
42 evaporates ith the leaft beat; but, 


when. join'd together into a metal, after the 


manner juſt mention'd, they loſe their volatality, 
and became fo f d, that the moſt intenſe 7 of 


ini 
an#[abovatories cannot ſeparate them. 


that Tight may be introduced into 


— bulk + and the light thus ret ud in 
cury, becomes inſeparable therefrom, in the m 


bodies, de Acad. an 179% 
may there fix, and increrſe both 74 — + De ſecretis naturæ operibus. ; 


De nullitate magix. 
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a | kno of the properties of bodies, and the methods aß 26: 
ture ; by 4 dextrous application, whereof many things. may be pro- | | 
duced more ſurprizing than all the magic in the world has ever yet ef- 


ed. 1 ö | 15 0G" Þ $2544 8 33-4 „ ia þ 4 >4 
Such was the ſcope and tendency of his ay What reward he 
met withal, is abominable to ſay: the man who thus overthrown the 
idle pretenſions of the believers in magic, was himſelf branded ſor a ma- 
gician, excommunicated, and condemned to the flames; a fate wlüch has . fe. 
been ſhared with him, in ſome meaſure, by the greateſt and moſt de- . 
ſerving perſons of many ages, and for the nobleſt cauſes: witneſs Galliles,,  —- 
Hildebrand, and Vigilins, for aſſerting the motion of the earth, the anti- 


| es, Ce. : SS 99% iq BE Kl £9171 II 2 EE DE OS 405345 4 YIQO. 310 27 . 
This author's works are printed in 89 and 129, under the title of, Frater; a 


Rogerius Baco de ſecretis artis & nature ; but are very rarely to be met 
withal. From a repeated peruſal of them, we find, our friar was no His diſerveries 
ſtranger to many of the capital diſcoveries of the preſent, and paſt 
A | 03 (£4930 7 1 Ys {7343 2 Ei ans e ES. 
Gen he certainly knew: thunder and Are he tells us, NP. 
be produced by art; for that ſulphur, nitre, and charcoal, which, When * 
XX ſeparate; have no ſenſible effect, when mingled together in a due praportion, 
and cloſely confined, yield a horrible crack. A more: preciſe. deſcription of 
n- powder cannot be given in words: and yet a jeſuit, Bart hol. Suartz, 
ome ages after, has had the glory of the diſcovery. _ Tins Sade . 
He likewiſe; mentions, a ſort of inextinguiſhable fire, prepared! by art: 4. phoſpborns: 
which ſhews, he was not unacquainted with phoſphorus... tl oe 
And that he had a notion of the rarefaction of the air, and the ſtructure 1 the air- 
of an air-pump, is paſt contradiction. A chariot, he obſerves, might be“ 
framed on the principles of mechanics; which, being ſuſtain d on very 
large globes ſpecifically lighter than air, would carry a man aloſt through 
the atmoſphere. Surmius has ſince taken notice of the project, and ſhewn, 
how. to put it in practice: four. hollow ſpheres are to be provided, all 
exceedingly thin, yet firm̃ enough to ſuſtain the preſſure of the air; and on 


1 


n of the moſt ſublime merit 
ſacrifice to the wanton, zeal of credulous bi gots. 
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8 2 Ramin Lui Er, or Ramon Zul), comes the next in order: He Was - 
„ born in! the iſland of Majorca in the year 1225, of a mar pc (cher firſt 
05 diftinQion ; tho he did not aſſume: his chemical character till toward bod 
latter part of his life. The authors of that time ſpeak of bes as a per- 
fon enunently verſed in the peripatetic learning; and, indeed, t many 
of lis writings witneſs no tefs: He had: rhe addreſs. to introduce 4 new: 
kind of tr anſtemdrura art, ealled, from him, 415 Zulian art; by virtue 
whereof, a man might diſpute whole days upon any topic in nature, with- | 
1 out out underſtanding — * of the matter in * The drift of this i 
Luan. doctrine was to diſpoſe the ſeveral ſorts of beings into divers climax s, , 
ſcales, to be run down in a deſcending progreſſion. Thus, whatever 
were propoſed to be talked on; they would ſay, firſt, it is a Being ; ;-and; 
0 y; one; trug; gbd. then, every! Bei is either created, or un- 
1 and every created Being is either boch, or (ſpirit, &. But, at 
length, perceiving the vanity of his on art, he ne of s Barren ſuper- | 
 Huity of words, and went over to the other extreme. 
4 ge his 228 himſelf to chemiſtry, he ſoon began t. 7 preach ancebey 
ſiürt of doftrine; imomuch, that, fpeaking-of chat art, he fas ir i6,0mly to 
be gegufed by. dint of experiment, and cannot be conveyed to the under- 
ſtanding by adwords, and ſounds. He is the firſt author I can find who 
conſiders alchemy exprefsly with a view to the univerſal medicine: but 
"_ him it became a Popular Purſuit, and the nee ae 1 | 
in chat vein. 

Ka Lally himfelf, beſide Gust he wrom in che ſbdaie ways! has 4 
1 3 wrote #fter his cerverſſon: dis difficult to ſay how many 
it was à common practice with his diſciples, and followers, to uſhef in 
ther IH res of under their maſters name. I have peruſed the beſt 
works; and find them beyond all expectation, excellent: inſo- 
— 5 that I have been almoſt tempted to doubt whether they could be the 
work of that age” 80 full are of the experiments and obſervations 
which occur if ot later Writers, "that either the books mult be ſuppoſi- 

titions, or the antient chemiſts muſt have been acquamted with a world: of 
Aud diſcevercs. things Which paſs for the diſcoveries of modern ih un 19 He gives very 
plain intimations of -phoſphorus, which he calls the vf fre; the Offa Hei- 
4 __ _ yer it is certain he wrote 200 years before either Py 
or on. 11 | 
He "travelled inte Aae tl, where he is ſappoſed to have fied: mer 
with cbemiſtry ; and to have inbibed' his principles of the art from the 
writings of Geber: which opinion is countenanced 7 the enn * 
ſervable between the two. 
The Spaniſh authors aſcribe the occaſion of his journey to an amour: bo 
Wag fallen in love; it ſeems; with a maid of that country, who obſtiuately re- 
foſets bis addreffes. Upon enquiring into the reafon, ſhe-ſhew'd him a can- 
cer d breaſt. Lully, like a generous gallant, . reſolves on 4 
ww x to Mauritania, where Geber had lived; to ſeek ſome relief for his 
tres. He ended his days in Africa 3 where, having taken up the qua- 
| | | bey 
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A | him very differently; and tis not 


jerca, for 


death in 


og N Onerr. 
bir of miloonry, and preaching" he gaſpel among he ade, he wis 


ſtoned to death *. a 


Anvotbos D VIII A Nova, or Arnaud de Ville Neue, a Frenchman, gg 4s 
thus denominated from the place where he was born, wiz. Vile Newve'i'is 
poſed to have been Lu/h's maſter z but others, | 


by ſome f. 


* 


* 


* 


with more pro- 


bability, 5 him to have been his diſciple. Arnaldus flouriſh'd in che 1 3th 


« He 


century was the firſt phyſician of that time; and in that quality 

ſerved the then pope. His Writings ſhew him an —— and 

even deep in alchemy. Lan- elmone,; 4 gre 

do him the fiſt introducing of chemiſtry into medicine. 
= He vrote a great many pieces, which are collected toget 
jume, under the title of, Magiſtri de Villa-uoua; and 


it admirer of Arnaud, attributes 


er in a folio vo- 
y enough tobe had. 


At the end is a little treatiſe of alchemy, perfectly in the manner, and on 


a * 


The hiſſor eee ee i 
82 


very much imbroil'd. Authors - 

on 
the whole, to decide whether cn s 
were a chemift, or wrote at all on the fub- 
je&, or not. Vincent. Miu, who writes 
the;hiftery of Majorca, ſhews bim in a very 
different light: Lally's father, ſays he, 
was deſcended of a noble family ; aud his 


mother, of the houſe: of the counts 4 El. - 
32 land, u ſu 
7, which he _ — ; 


He was born in 4235+ His (firſt incling- 
tions led him to 
wards quitted to follow arms. In this 
profeſſion he had leiſure for love, and en- 
tertain'd a paſſion for 
Eleonora. One day, as he was viewing her 
with lavguiſhing eyes, ſhe laid bare ber 
bofom, and ſhew'd. her lover. a cancer 
that had conſumed her breaſts. Loy, 
ſtruck ſpeechleſs at the fight, immediately 
ſequeſter'd himſelf to ſolitude and anxie- 
ty. In che exceſs of his deſpair, à etuei- 
fi appear'd to him; which, inſpiringnew 
courage, ſet him above the concerns o 
the world. The remainder of his life, 
therefore, he devotes to penance; and, 
among other pious exerciſes, 3 him- 
ſelf to the converſion of infidels: with a 
view to which, he learn'd Arabic at thirty 
19” of age. At his ſallicitatian, Fmes 
ing of 3 a ſeminary in Ma- 
e education of miſlionaries. 
After which, he travel d thro France, Ger- 
mam, and England ; and was at laſt put to 
Africa for preaching chriſtiani- 


ty. 


for a maid, named 


divers accounts in hiſtory of his making 


owt Jin u chis Seng what have 
We that looks any | © < emiſtry 
or the philoſopher's 2 - K Mutixs 
is even expreſs, that that good man, 
wholly intent upon religion, never ap- 
lied himſelf thereto ; and yet we bade 


gold. Among other authorities, of 
Þolouſe furniſhes one : © Lully,” ſays that 
author, „ offered king Edward Irn. of 
y of fix millions to wake 
« war againſt the infidels.” To which 
ma _ 8 222 5 E. | 
me ave made enquiry, and find, that 
Lully _—_— orb, whar his Hooks 
pretend he id. in England; and that he 
« made real gold in the tower of Londn by 
« the king's order.” What diſeredits the 
relation and the hiſtorical writings where- 
on tis chiefly founded, is, that king Ed- 
ward was only three years old, when I 

died: tho' this is not the only incon- 
ſiſtency; for in his books, he is ſaid to 
have made experiments at Milan in the 
year 1335; when tis certain he died in i316. 
Baorricbhius, however, will have the nl. 
monies above-mentioned to be authentic ; 
and fathers the faults in chronology on.the 
copiſts. Be this as it will: beſide manu- / 
ſcripts, the ipllowing printed pieces bear 
Luly's name; viz. The theory ef the philaſo- 
pher 5-flove : The practice : The trauma ian 
of the ſoul ;, The cadicil : The vade mum: 
The hook. of experiments + The ,explanation of his 


teſtament. The abridgments, or \accaſations 2 


and, The pogver of riches. _ 
1 


4 


3 
— 


—— 5 and ſays a deal to ſhew that there is ſach a 
thing in nature | D 61 556; 


E 4: Jonannzs ps Rug Scissæ comes next in turn. He was a Franciſcan 
n fryar; and flouriſh'd. about the year 1380. He is a voluminous author; 

but his writings are of great weight and importance. Beſide his theofogi- 

cal pieces, he wrote many chemical ones; and had wrote more, as having 

a ſtrong chemical taſte, but that the — like his great predeceſſor 

, Bacon, was accuſed of magic, and thrown into priſon ; where he pined 
it and died away of grief: and by ſuch means was ꝓrevented the diſcovering 
a ou many ſecrets of nature, which he was be maſter of. He is 


42 
7 


held the patriarch of the chemiſts. His works are eaſy to be procured. 
Ripley. _ Georxct Rierer, an Engliſpman by nation; and by profeſſion'a canon, 
or monk of Brithlingthon, ſucceeds. His writings are all very good in their 
' kind, being wrote exactly in Bacon's manner, only more allegorical. As he 
was no phyſician, he does not meddle with any thing of the preparations of 
that kind; but treats much of the cure of metals, which, in his lan age, 
is the purification and maturation thereof. He purſued Geber's and Bacon s 
principles very religiouſly ; and maintain d, for inſtance, with new evi- 
dence, met mercury is the univerſal matter of all metals; that this, ſet 
Mi: degma's over the fire with the pureſt ſulphur, will become gold; but that if either 
& of them be fick or leprous, that is, infected with any impurity, inſtead. of 
gold, ſome other metal will be. produced. He adds, that as mercury and 
Filphor are ſufficient for the making of all metals; ſo, of theſe, may an 
univerſal medicine, or metal, be produced, for curing of all the ſick; 
which ſome, miſtakenly, underſtood of an univerſal metal, efficacious in all 

diſeaſes of the human body. : . ji 3 
o. and If. . JOHN and Isaac Hor rlAxpus, two brothers, come next. Tis not eaſy 
Hollandus to ſay what countrymen they were; whether - Engliſhmen, or, as their 
name may ſeem to import, Hollander: we have in our keeping two manu- 
{cript copies of their works; one in the Engliſh, and the other Low- Dutch 
language : tho we rather incline to think the Dutch the original, and the 

Engliſh a tranſlation f. | 
They were both of them perſons of great parts and ingenuity, and 
wrote on the dry topics of chemiſtry, with all the copious eloquence of 
orators. They ſeem to have lived in the 13th century; but this is not aſ- 
x Hei- inventions-ſured. The whole art of enamelling is their invention; as is alſo that of 
colouring glaſs, and precious ſtones, by application of thin metal plates there- 

SR 80 


* Arnoldus is mention'd by other authors, tranſmutations at the court of Rome. The 

as phyſician to Frederic king of Arragon,| titles of his ſeveral pieces are, The mſary 

and afterwards Sicily; and to have been {of Arnoldus : Flower of flowers; Chemical 
7 — 1 ſent by that prince to pope letter to the king of Naples: The new Ight : 
Clement, who was then fick : but he pe- ond e x. of Pope Boniface VIII. with an- 

riſn d by ſhipwreck on the voyage, in the [werf thereto : And, The mirror of alchemy. 
year 1310. Nowv. Cours de Chymi:. Fo.| + The Dutch manuſcript is here and 

And. Ins relates his performing ſeveral j there interpolated with Evgliſb, 


Their 
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moſt minute circumſtances. The treatiſe of enamelling ĩs 
5 end the! greateſt, and moſt finiſn d part of rhein works ; whatever er 
lates! to the fuſion tion, and preparationiof; metak is here deliyer d. 
They write excellently of diſtillation, fer mentation, action, A nd - their ef · 
fects ; and ſcent to have underſtood, at leaſt as much of! theſe matters, as 

any of the moderns have done. They publiſh'd a ſmall treatiſe of the philo- 

opher” s-ftone ; which; they hold, may be prepared from any body in nature. 
They deſcribe: ways:of ; producing! it from lead, blood, ſulphuroand mer - 
cury, and other matters: They furniſn a great many experiments on hu- 
man blood; which. Fan Helmont and Mr. Boyle have ſince taken for new 


diſcoveries. I have a very large work in Folio under their name, of the 


conſtruction of chemical. furnures and inſtru ments. 


Their writings were firſt publiſh d in ſeparate volumes, which, are as ea- 
ſuy purchaſed as they are Worthy of peruſal," for the ſake of ſame valuable 
ſecrers contain d therein which: may pave the way. for the greateſt diſcove- 
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All the authors hitherto-rehears'd, ha ve been vonſined to the metallurgia 
or at leaſt to ſome one or two peculiar bodies: Metals, for inſtance, glass, 
and precious ſtones were thus long the whole field and ſubject of chemiſtry, 
about which all the chemiſts from Zoꝛimus to Hollandus were employ d. 
We ſhall only here take occaſion to add, in the general, that it is no val 


objection againſt the art or veracity of any of em, that in ſome places we 


4 


1 
— 


don't conceive or underſtand em; ſince, wherever we do, there they; alt, 


ways ſpeak true: This is certainly a ſtrong preſumption in favour, of the 
truth of things, which ſurpaſs our comprehenſion. " 


3 * 
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. * 
Hens $9 


. Their wricingsare! in the form of 2 oceſſes aud they deſeribe all tbe 
| tions, to the Ita 


3. 
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We now proceed to the ſecond order, or claſs of chemiſts: vi. Thoſe 4. in the 
who have cultivated the art with a view to Medicine; whether. in oxderito bende A 


a diſcovery of an univerſal. remedy for all Diſeaſes, or of particular, ones 
in the ordinary way of phyſic. „ 3 | 


3 | 11944, 7 £39199t 191:19 ¾ Ü uÜ Mite 7 15 | : 
BasiL VaLeNTIxE is the firſt in this lift: But who he was, or whence he Bat Valennne, - 


came, is bur little known; for the name is apparently fictitious: He is 
commonly ſaid to have been $ Bexedifine monk, of a Monaſtery at Erphurt, 
which is the quality he aſſumes in his writings ;, but there is no trace, or 
memory of ſuch a perſon at Erphurt ; nor was there ever any Banedichine 
monaſtery there; whence, it looks more probable he was ſome great man, 
who, according to the cuſtom of that age, choſe to veil himſelf under this 
appellation. Helmont, who tock a deal of pains in the enquiry, ſhews he. 
was prior to Paracelſus by a hundred years; and that he lived in 1415+. 
Some fix his birth to the year 13944. E 
His writ 


= 


: — 


ei ee orri<nerca | N 
| | 45 7 1 0 
ings are much commended, and much ſought; tho” there are cu, 5. 


ſome ſpurious pieces tack d to em. He wrote all in High Dutch, and tis bi. tin. 
but few of his pieces that have been tranſlated into Latin. In matters of - 
experiments he may be depended on for his exactneſs, and veracity : His 

ſtyle is clean, open, and pans except when he treats of his arcanums, 

opher's-ftone; where he js as cloudy as the 2 

L. 


and particularly of the philo 


22 YN 
NN 5 what appears, it was he who firſt applied chemiſtry to medicine ; for 


to medicine 


— * * 


1 


after ever preparation, lis never fails to give ſome medicinal uſe thereof. 


He on that he Otiſed/ph) 
rear e 


ric to tlie 
Wie Acta y didded. oi $34 Non, Nil 1 Hrtellboz⸗ 


preparations. 
we are to obſerve, was the baſis of almoſt all his medicines ; we meet 


with nothing but grand, eathelie, uhlverfat medie ss. 


One thing certü my redounds muth to his glory: vi. That his ftockk of 
chemical &tiowledge'has ſerved abundance” of his Succeſſors to ſpend on. 


dage- 10a It was he, who firſt broach'd the doctrine of the three chemical principles, 
* Fulphur, afid Mercury, which Parate Iſus afterwards appropriated; and 


it might be ſhewn, that both Pa- acelſu, and Helmont, and many others of 
modern fame, obe great part of what is moſt raluable in em, to this) 


author : So that it is not without reaſon, that he is judg'd the father off 


the modern chemiſts, and the founder of the chemical pharmacy. 

In his currus triumphalis Antimonii we meet with all the experiments my 
preparations, which the younger Lemery has in his late French treatiſe de 
own 75 . ee A em all oft, e e hermes and bit 

Fot #74 1 8395-3389 rt whe ' 
nl nur had writ moth bar os alcaheſt, or wniverkd;: menſtruum, 
and Aueſſer pretends to have known his ſecrer : He deſoribes it as a pre- 
paration of vinegar and copper-ruſt diſtill d, 'till the copper quite diſap- 
ears. But Otto Tachenius ſhews, that Zwelfer borrow d the whole proceſs 


From a book of Valentine's, entitled Saudge gt; whore, indeed 1 it is deſeri- 


— 


1 


bed in terms plain enou hg. 


So the ſal volatile oleoſum, Which Hen deds Bob has le tong: had the — 55 


of ; and many other ſecrets which make a figure in'the modern authors, 


are really originally derived from Baſil Valentine. 


PARACELSUS comes next on the ſtage ; a great, anomalous, unaccounta- 


ble fellow ; whoſe hiſtory will have all the air of paradox. He reform'd and 


alter d the face of medicine, afid turm d it altogether into the vein of che- 


; being the firſt of all mankind, Whe, of a proſeſs d chemiſt, was 


made a public Profeſſor of medicine in an univerſity. Never did any per- 
ſon bear ſuch different, inconſiſtent characters as the author we are now 
about to treat of: amid ſo much diverſity, it will require no ſmall degree 
of attention and addreſs, to keep the truth in view, and purſue it with- 
out deviating into any of the tracks of fable and fiction. To bear the ge- 


nerality of chemiſts ralk, he was nothing leſs than a God; nay, tis a tra- 
dition, which I find ſeveral people believe, that he is not dead, but ſtill 
lives in his tomb; whither he retired, weary of the vices and follies of 


mankind. And vet others repreſent him as one ol ehe moſt vile, eee 
RE 1 e eel ao 


Ti 5 13 1 : 17 : 1 Tx > 
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vic himſelf and had preſcribed a Lichowthrip+> 
er ehe darf rd ce in his ap | 


ne blemiſh in his chars which indeed runs thro* the A be . 
at s followers, is, that he is tob liberal in the uſes, and virtues. of his 
Thus in his triumphal' chariot of Antimony g a mineral, which 
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Jo aſtertun ſmewhat ofthe» chamfer: bf:rhis:memonable:;perſon,: we | En 
have conſulted all ie wruers c B/] ſides tie queſtion:; and will give you | 
his ſtory, hot as tis drawn by his profeſa d Devdzees, the Parmelfſtc- nor 
yet from thoſe, 'who' determinately vilify him at All adventures, as Traſtus, 
These lar, O.. But, principally, as deliver d by J. Opœinus, rer 
| profelloy. in the ſame univerſity with Faracelſar; by. J. Gente a Nds, 
an illuſtrious phyfician of that time, who converſed with Paravcelſus; and 
whoſe writings — mar ks bf candour and exattneſs ; and by Van 
_ . Helmant, ho travel'd into Germany, on e tlie matter, 
and ſarisfy himſelf of the truth of the ftories related of dur philoſopher: 
Tho' as to this laſt author, we ſhall be a little on qur guard as he appears 
ſtrongly inclined in favour of his maſter, and has publickiy declared Para- 
celſus the primo of phyſicians, au philoſophers iy fire. We nou come to the 1 
f int. ii 7 $613 105 Anme 221 #4 20/9 121 . ail: e 5 Wen 
PII Avarortus TnHFODHRASrus Pakactisus BOMIASTH DR HonNxREHNM 
was born, as he himſelf writes, in the year 1494, in a village in Stiraerland, | 
calſ d Hoen heym (4. d. ab alto nido) two miles diſtant from Zuri i. His fa- 
eher Was a natural ſor of a great maſter of the Teunin order and had been 
brought by to medicine; which he practiſed accordinigly, in that: abſcure 
corner. He Was, it ſeems, maſter of an excellent, and copious library; 
and is ſaid to have become eminent in his art; ſo that Paracelſas always 
ſpeaks of him with the higheſt deferencey'i and calls him landatiſſimus medicus 


= 


_ The fame incfinatibfi carried him às far as Auſcory;: where, as he Wr. 
in queſt of mines, near the frontions ef Tartury he was. taken priſoner by 
thar people, and carried before the great Chimrs during his captivity chere, 
he learnt divers ſecrets; Till, upen the Cham ſending an embaſſy 8 * 
| rand.. 


W : - 
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5 J Grand Sigui with his own ſon at the head of it; Nuraceſſus vas ſent along 
| with him in quality of companion. On this oecaſion he came to Gnſtami- 
+mople, in the a8th year of his age; and was there taught the ſecret of the 
philoſopher's-ſtone; e eee who made him this noble preſent, 
as he calls it, Azothl. This incident, we have from Helmunt only; for 
Feng ac himſelf, who is ample enough on his other travels, ſays nothing of 
ms captwity. ie 921 ns Gs 2377419 1:03 * 81311 Tits: 8160115. *7; Ch 

Alt his return from Turky, he practiſed as a chirurgeon in the imperial ar- 
my, and perform d many very notable cures therein. Indeed it cant be denied 
but he was excellent in that art; of which his great chirargery printed in folio, 

will be a ſtanding monument. At his return to his native country, he aſſu- 
med re of utriuſque medicine —y or 1 both of OT, and ex- 
1 ternal medicine or clirurgery; and grew famous in both; performiug 
— — things far beyond what the common — of that time could Abt > 
iceof thoſe times And no wonder: for medicine was then in a poor condition: The practice, 
and the very language was all Galenical, and Arabic. Nothing was incul- 
cared but Ariftotle, Galen, and the Arabs; Hippocrates was not read: Nay, 
there was no edition of his writings ; and ſearce was he ever .mention'd. 
Their theory conſiſted in the knowledge of the four degrees, the tempera- 
ments, c. and their whole practice was confined to venæſection, purga- 
eie elne clyſmata, c. ii „ ht ar bas 
Nov in this age a new diſeaſe had broke out, and ſpread itſelf; over 
Europe; vix. the venereal diſeaſe: The common Galenic remedies had here 
proved abſolutely ineffectual: Bleeding, purging, and cleanſing medicines 
were vain; and the phyſicians, were at their wit's end. Jac. Carpus, a cele- 

- brated anatomiſt and chirurgeon at Boulogne, had alone been maſter of the 
cure; which was by mercury adminiſtred to raiſe a Salivation: He had at- 
tain d to it in his travels thro Hain and Italy, and practiſed it for ſome 
years, and with ſuch ſucceſs and applauſe, that it is incredible what im- 

menſe riches this one noſtrum had brought him in: he owns himſelf, that he 
did not know the end of his own wealth; For the merchants, goyernors, 
commanders, Cc. who had brought that filthy diſeaſe from America, were 
content to give him what ſums he pleas d to free em from it. 


— 


Attainstothenſe Paracelſus, about this time, having likewiſe learnt the properties of mer- 
of mercwry. cury; and, as tis probable, from Carpus too, undertook. the ſame cure, 
dut in a different manner: For whereas Carpus did all by ſalivation; Para- 
celſus, making up his preparations in pills, attain d his ends in a gentler 
manner. By the fame medicine he tells us, he cured the itch, lepra, ul- 
cers, Neapolitan diſeaſe, and even gout; all which were incurable on 
. 2 foot of the popular practice: And thus was a baſis laid for all his future 
| Hamme. in to l 213 £10 : 1 2% Wo {# * Cd nd KT a 
Mate fel Paracelſus thus furniſh'd with arts, and arrived at a pitch of eminence 
Bail. beyond any of his brothers in the profeſſion, was invited by the curators of 
the univerlity-of Bai to the chair af ꝑrofeſſor of medicine and philoſophy 
in that univerſity; The art of printing was now a new thing; the taſte for 
learning and arts was warm; and thè magiſtracy of Bafil were very induſ- 
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trious in procuring profeſſors of reputation from all parts. They had al- . 
ready got Beal. Bra mus, p of theology; and J. Oporiuus, pro- 1 
{for of the Greek tongue: and now, in 1527, Paracelſus was aſſociated; in 

the 33d year of his age. 5 3 | , 
Upon his firſt. entrance on that province, being to make a public ſpeech be- 
fore the univerſity, he poſted up a very elegant advertiſement over the doors, 
inviting every body to his doctrine. At his firſt lecture he procured. a fire 

to be brought in a brazen veſſel, into the middle of the ſchool ; where, af- 

ter caſting in ſulphur and nitre, in a folemn manner, he burnt the wri- Burns the uri- 
tings of Galeu, and, Avicenua : alledging, that he had held a diſpute withti"g' of Galen 


. 


them in the gates of hell, and had fairly routed and overcome them. And 
hence he proclaimed, that the phyſicians ſhould all follow him; and no 
longer call themſelves-Galeniſts, but Paracelfi(ts *. a {+3 en wei 
Vhile he was here profeſſor, he read his books, de Tartaro, de Gradibus, Hir le&wer. 
and de Compoſitionibus, in public lectures; to which he added a commentary. 
on the book de Gradibus : all theſe he afterwards printed at Bafil for the uſe 
ol his diſciples; ſo that theſe muſt be allowed for genuine writings. About 
the tame. time he wrote de Calculo; which performance Helmont ſpeaks. of 
vuith great approbation. ods. 2 nn 03d. bony ee Rene 
—_ Notwithſtanding his being profeſſor in ſo learned an univerſity, he un- 
derſtood bur little Latin; his long travels, and application to buſineſs, and 
= diſuſe of the language, had very much ape © 5 him for writing, or 
ſpeaking therein: and his natural warmth, and arrogancy, render d him 
very uni for teaching at all. Hence, tho' his auditors and diſciples were Hi: — oo 
at firſt very numerous, they fell off, and left him to preach jargon to theſis.” 
walls. In the mean time, he abandoned himſelf to drinking; and, by de- 
grees, commenced ſuch. a thorough ſort, that Oporinus, who lived with 
him, and was always at his elbow, aſſures us he was never ſober ; but 
kept tippling on from morning to night, and from night to morning, in a 
continued round. By ſuch means he ſoon became weary, of his profeſſor- 
ſhip ; and, after three years continuance therein, relinquiſhed it: pretend- 
ig that no language beſide the German was proper to reveal the myſteries 
of chemiſtry in. | | | 4-3 5 | 
After this, he betook himſelf again to his itinerant life; ſpending his - 
whole time in travelling, and drinking, and living altogether in taverns, | 
and inns, continually  fluſh'd, and loaden with liquor; and yet working 
many notable cures in his way. In this ſordid manner did he paſs four In eat. 
years, viz. from the 43 d, to the 47th year of his life ; when he died, as he 
lived, in an inn, at Saltzburg, at the ſign of the white horſe, on a bench, in 
the chimney-corner. Oparinus relates, that after he had put on any new 
garment, it never came off his back, till it was wore to rags. He adds, 
that notwithſtanding his exceſs in point of drinking, he was never -in the 


* « Know, phyſicians,” ſays he, © my © rience than whole academies of you : 
« cap has more learning in it than % Greeks, Latins, French, Italians; I wi be 
your heads; my beard more expe- ] your king.” N | 
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26 Hiſtory of CRREMIS TRT. 
leaſt addicted to venery. But there was a reaſon for it: it ſeems, when 
he was a child, being neglected by his nurſe, a hog fell in his way, which 
bit off his tefticles, and ſo made an eunuch of him. . Accordingly, in his 
writings, he omits no occaſion of railing againſt the women. PR 
Such was the life of Paracelſus; ſuch was the immortal man, who, ſick 
of life, retired into a corner of the world ; and there ſupports himſelf 
with his own Quinteſſentia Vitæ. We now proceed to his books; and his 
pretenſions to the grand arcana of alchemy. | ; 
Mi writings, In his life-time, we have already obſerved, he only publiſhed three, or 
; four books. Bur after his death, he grew prodigiouſly voluminous; ſcarce 
a a year paſſing, but one book or other was publiſhed under his name; ſaid 
to be found in ſome old wall, ceiling, or the like. All the works father'd 
on him were firſt publiſhed together at Strasbourg in the year 1603, in three 
volumes in folio; and again in 1616. Theſe editions are both in High- Mm 
Durch; on which account they are preferable to the reſt, as the books 
were all pes. red compoſed in that language. But in both theſe editions, 
the roth book, de Archidoxis, is wanting; which is, as it were, the key 
of all the reſt. In the year 1658, all the three volumes were publiſhed at 
Geneva, tranſlated into Latin; with the addition of the roth book, fo i 
much wanted in the former. ; | 5 1 
Oporinus, that excellent profeſſor and printer abovemention'd, who Mm 
conſtantly attended Paracelſus for three years as his menial ſervant, in ex 
ation of learning ſome of his ſecrets ; who publiſh'd the works of /z- 
| falius; and is ſuppoſed to have put them in that elegant language wherein 1 
they now appear : this Oporinus, in an epiſtle to Monavius, concerning the Mm 
life of ae profeſſes himſelf ſurprized to find ſo many works of his 
maſter; for that in all the time he was with him, he never wrote a world 
himfelf, nor ever took pen in hand: but that as he ſpent all his time among 
porters and carmen, and was eternally drunk, he would ſometimes come 
reeling home, and, brandiſhing his drawn ſword, force Oporinus to write 
what he dictated. But this was but little. However, Oporinus uſed to 
wonder how ſach coherent words, and diſcourſe, which might even be- 
come the wiſeſt perſons, ſhould come from the mouth of a drunken 
man. | | 
Rascal. * ?Tis more than probable, then, that the bulk of the pieces publiſhed under 
his name, are not his; but that the other chemiſts, his followers, choſe to ³ 
1 
; 
| 


% 


* 


uſher in their performances under the ſanction of his name. In effect, 
they are ſo many, and ſo different from each other, that tis next to im- 
poſſible they ſhould all come from the ſame hand. And yet, beſide the 
three books which he lectured in public, there are ſome others that 
ſeem to have good pretenſions to be genuine: ſuch is that de Peſte, wrote 
for the ſake of his hoſts in the eaſt, and about Conſtantinople, from whom 
he had receiv'd a deal of kindneſſes, and whom he had then promiſed a ü 
remedy againſt the plague : that de Mineralibus :. that de vita longa : and | 
the Archidoxa Medicine, which was publiſhed by Bodenſteyn, while Paracei- 
fus was living, or at leaſt ſoon after his death. | 1 

| 8 
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This work is call d 4Archidexa Medicine, 222 
and maxims of the art, Nine books hereof were ed at firſt: and 
the author in the prolegomena to them thus: I intended to have 
publiſbed my ten books of Archidoxa; but finding mankind unworthy of fuch @ 
treaſure, as the tenth, I keep it choſe in my 3 and reſolve neuer to bring it 
t hence, till you have all abjured Ariſtotle, Avicenna, and Galen, and have 
ſwore allegiance to Paracelſus alune. : 

However, the book did at length get abroad; tho by what means is 
not known: it is confeſſedly a glorious piece, and may be ranked among 
the principal productions in the way of chemiſtry, that have ever appear d. 
Whether or no it be Paracelſus's, we will not affirm; but there is one thing 
ſpeaks in its behalf, viz. its containing a great many things which have 
been ſince trump'd. up for great Noſtrums ; and Van Helmon?'s lithonthriptic, 
and alcaheſt, are apparently taken hence. The following pallage of Hel. 
mont has occaſion d me much ſpeculation : To diſtil the volatile ſpirit of ſea- 
ſalt, in order to diſſolve the ſtone in the bladder; digeſt ſea-ſalt for a month 
with juice of horſe-radiſh ; and then diſtil the whole : what riſes, is the ſpiris 
of the ſalt ; of fingular efficacy in diſſolving the ſtone either in the bladder, or 
rems, I always at a loſs how Helmont came to know that ſea-ſalr 
would ferment with radiſh- juice; there being no hint of the thing in an 
of his other writings : but my ſurprize was over upon reading the proce 
in expreſs terms in the 1oth book of Archidexa. So is the whole book, Of 
the alcaheſt, moſt apparently taken from the ſame. | 

Among the genuine writings of Paracelſus, are likewiſe reckon d that 
De ortu rerum naturalium, De tra one rerum naturalium, and De vita 
rerum naturalium. The reſt are ſpurious, or very dubious at beſt ; particu» 
larly the theological works. EE Bo | 

It remains, that we ſift his merits as to medicine, and alchemy :. enquire 
what wonders he wrought therein; and on what ground his pretenſions to 
the philoſopher's ſtone, and univerſal remedy, ſtand. pb 

his, then, muſt be confeſs d, that an arrogant, aſſuming air, infected 

all his writings, as well as his actions. It was familiar with him to pro- 
miſe mighty things with compleat aſſurance; upon ſlender, inadequate 
grounds. Could there be a greater inſtance of the man's foible in this 
reſpect, than his undertaking, by the mere uſe of his Elixir Proprietatis, (a 
preparation of aloes, myrrh, and ſaffron) to prolong a man's life to the 
age of Methuſaleh; and to deliberate with himſelf to what period he ſhould - 
protraCt his own ? It argues his truſting to imagination more than expe- 
riment: for, as he died a young — ; tis certain he could not 
have experiments ſufficient to warrant any ſuch thing; nor did he ſpeak 
of his knowledge, as a phyſician ought to do, but purely of his caprice. 


We know not how it is, but the common body of chemiſts both-of his Hi: pretenfons 


to an univerſal 


and our times have complimented Paracelſus with the knowledge of the u-" 

niverſal remedy; and he himſelf is at the head of the opinion: he ſwears 

by his own ſoul, and calls every God in heaven to witneſs, that with one 

ſingle remedy prepared from W he was able to cure all diſeaſes, 1 — 
2 


medicine. 


= 


. __ : N 
History fr CHEMATISsYAH r. 
| they ſtone, gout, cancer, or What they will: To band down which vpi- 
Y nion to poſterity in the moſt ſolemn manner, it is engraven on his monu- 
| ment in the outer wall of the church of Salixburg. But for all this aſſurance, 
a man may venture to withold his aſſent: His own hiſtory affords no great 
proofs of the thing; nor have we any competent teſtimonies of other wri- 
ters. Helmont, who knew as much of Paracelſus as any man living, does 
not believe a word of it: That author is always commendivg him, but 
warns us not to truſt to him; adding, that his writings are full of babble. . 
Crato, in his epiſtle to Monavius, relates, that © upon the rumour of his 
at skill at the emperor's court, he was ſent for to cure the great 
chancellor, then laid up of the gout. Paracelſus undertook the cure; 
and promis d a very ſpeedy recovery, on condition all the other phyſicians 
© ſhould he ſet aſide. But after ſeveral weeks ſpent in vain, the patient 
rather going backwards every day; finding the moſt powerful of his 
« remedies ineffeftual, he ſſipt privately away, and cou'd never by an 
*. words or promiſes be brought to court again Borrichius, who ſo 
warmly maintains him a maſter of all the arcana aim'd at by alchemiſts, 
would find ſomewhat to do, to give a reaſon for his failure in this inſtance: 
again, Crato adds, that being at a conſultation with Paracelſus, Crato ask d 
him why he cough'd, when he had ſo noble a .remedy in his hands ? to 
= which Paracelſus anſwer'd, I cou'd foon cure myſelf, were it not for this; at the 
vi ſame time taking up a cup of wine. | 7 (21/45; Oh 
. But what effeCtually overthrows his pretenſions to ſuch a remedy, is his 
0 _ own dying at an immature age. When at Saltzburg, finding his days near 
; a period, he ſent for a notary to make his will; which is ſtill preſerv'd by 
the magiſtrates of the you: The ſame notary atteſts, that he found Pa- 
racelſus on his legs, and perfectly ſenſible; only very weak and languiſning: 
If he had any notion of an univerſal remedy, this certainly was the time for 
, | it. As to what is objected from his epitaph, it will have no great weight; in 
0 theſe monumental inſcriptions, we all know how little regard is had to 
'F hiſtorical trutn. | | | Ex 
His real merits, The great fame and ſucceſs of the man, which with ſome paſſes as an ar- 
ment of his being poſlefs'd of the ſecret ; is eaſily accounted for from other 
principles. Tis certain he was acquainted with tie uſe and virtues of opium, 
which the Galeniſts of thoſe times all rejected as cold in the fourth yy” ps 
Oporinus relates that he made up a ſort of little pills of the colour, figure 
and fize of mice-turds ; which were nothing but opium. Theſe he calld | 
by a barbarous ſort of name, his laudanum, 9. d. laudable medicine; he al- 
ways carried them with him, and preſcribed 'em in dyſſenteries and all 
caſes attended with intenſe pains, anxieties, deliriums, and obſtinate wa- 
kings. But to be alone poſſeſs d of the uſe of ſo extraordinary and 
noble a medicament as opium, were enough of itſelf to have render d him 
ſufficiently famous. > 183 


*The ſame Crato tells us, that Para-j the pummel of his ſword, which ſueceeded 
celſus being ſent for to the emperor, who] ſo well, that the emperor went a-hunting 
was dangerouſly ill, he took a pill out of ſ the next day. oy 

| | Anot 


Another grand remedy which Paratelſur had to himſelf, was Tirbieh Mine=, - 
ral. This is firſt mention'd in his Clein Spital Boeck, or Chirurgia minor; where 
he gives us the preparation. Take, ſays he, mercury, mix it up with 


e thrice the quantity of oil of vitriol; precipitate, and waſhit with water, 


% and you will have a yellowiſh powder; diſtil it with ſpirit of wine, and 


© adminiſter it to the quantity of 8 grains; it will cure all the diſeaſes a- 


« bove- mentioned.“ This is the very Turbith Which the modern practitio- 
ners find of ſo much efficacy in the venereal, and almoſt all ehronical and 


cutaneous diſeaſes, where violent vomitories are required: Indeed the doſe 


here mention'd is too large, but he durſt try any thing. Oporinus relates, 


that all the time he was with Paracelſus, he ſpent his ſober. hours in making 


o 


his Emplaſtrum opodeldoch, and preparing Turbith nor does he make mention 


of any other remedies. 11 8 


By this time we have data enough to account for Paracelſus's mighty fame. 8 of 


1, In that he was well skill'd in chirurgery, and practiſed it with. great 
ſucceſs. 20, That he underſtood the common practice of phyſic: as well 
as his pgs es 39, That he was alone maſter of the powers, pre- 


parations, uſe n 
ſelf, and wrought. wonderful cures thereby. And 5, That he was Well 


acquainted with the virtues of mercury, in an age when no other perſon, : 


but Carpus knew any thing of the matter. Theſe five concurring circum- 


- 


es, Te. of metals. 4*, That he had the uſe af opium to him-;,. 


ſtance take in his whole merit; and were the matter of all his glory "i 


the reſt was empty ſmoke, and idle oſtentation. 


: * * 4 * 


We have but little to ſay as to the philoſopher's-ſtone, which his follow= Er prevenſfons 


ers put him in poſſeſſion of; tis certain he was at firſt very poor, and grew 
at length immenſely rich. Oporinus ſays, he has frequently wonder d to 


ſee him one day without a farthing in his pocket, and the next day full of 


money; and that he never took any thing with him, when he went a- 


broad. He adds; that he would often borrow money of his companions, 


the carmen and porters; and pay it again in 24 hours, with extravagant 


intereſt: and yet from what fund, no body knew. la the theatrum alchemig.. 
he mentions a treaſure hid under a certain tree, quem tu Papilio, nec tu Carole 
is is he ſuppoſed to have 
had the art of making gold. But, why have recourſe to ſo violent a 
machine, when a leſſer will do? IT was hard if ſuch noble noſtrums as he 
poſſeſs d, would not ſubſiſt one man; when we find what comfortable live-- 


unquam poteſtis æquare; and from ſuch groun 


lihoods are now got by every pitiful pretenſion to an arcanum, 


Tis certain Paracelſus wrought abundance of great cures, and in the 
ſame way with Carpus, whoſe wealth has already been mention d; and it 
appears he knew how to ask his fees: Witneſs the poor Canon's caſe, 
who being ſeverely handled by the venereal diſeaſe, Paracelſus refuſed to 
undertake his cure, but on promiſe of a huge reward ; the cure was. ac- 
cordingly wrought by a ſalivation; but the Canon finding how foon twas 
done, and with how few. medicines, refuſed to give the ſtipulated reward. 
Paracelſus, hereupon, in a rage brings him before a court of juſtice ; with 
Joud outcries demands the judges to order the payment ; and upon their 


to the 


* 
+ 


hiloſo- 


1 


_  Hiſtoy nz ulis rA, 
«dealining it, purſued em with all the reproaches and railing, his ſpleen 
could ſuggeſt. A man thus provided, one would think, might make a ſhife 

in the world, withour the philofopher's-ſtone to help him out. 1 9511 
Van Herwont,” the greateſt and moſt experienced of all the chemiſts 
that* have yet appear d, ſucceeds Paracelſus; twas he put the finiſhing” 
hand to what his predeceſſor had but begun: ui. the introducing of che- 
miſtry into medicine. He was originally, and by profeſſion a phyſician; 
but wrought ſuch a change in that art upon his taking to chemiſtry, that 
. at length could go down in tb, but what was thoroughly che- 
- : pnecal. . 5 | 3s 4 ! ; 
The fate of chemiftry, and the idea we are to form thereof, has a conſi : 
derable connection with that of the life, writings, and pretenſions of this. 
- memorable pertpo So that they will deſerve to be thoroughly diſcuſs d. To, MM 
prepare myſelf to give you the more ſatisfaction on this head; beſide peruſing 

all his writings with great attention, I have made induſtrious inquiry about 
. Bruſſels, Wilword, and Bois le duc, the places where he ſpent the greateſt {| 

part of his life; and have got intelligence which. may guide us in forming: | 
| a judgment of him. TEN: FRO VT 
ten of Vas JohN BAPTISTA Van or As HEIMO Nr, was born at Bruſſels, in the year 

Kelmont. 15 57, thirty-ſix years after the death of Paracelſus. He was deſcended of 
a noble family, which took its denomination from a little e e Hel- 

mont, in the neighbourhood and diſtrict of Sylva ducis, or Bois le duc. ES 

At three years of age he loſt his father; and as he was the youngeſt born 
2 of a numerous family, not having much fortune left him, he applied himſelf to 
his ſtudies. At proper years he was ſent to the univerſity of Louuain; 
where he ſtudied mathematics, and particulary algebra, which he made 
eat proficiency in, and became eminently verſed in all the doctrines 

"His preficiemyin thereof. He then applied himſelf to the Schools, 7. e. to the diſcipline of 

| the ſeboo! lear- Ariſtotle and Galen, which was the reigning ſtudy at that time at Lowvain 3 

at length he turn'd himſelf to medicine, which he learnt under ſeveral 
proſeſſors, particularly Fortunatus Vopiſcus, Plempius, Oc. and with ſuch: 
ſucceſs, that at ſeventeen years of age, he was thought qualified to teach 
phyfic ; and, accordingly, was appointed prælector thereof, according to 
the cuſtom of the regents, and profeſſors of that age, who generally choſe 
the moſt learned among their diſciples, to give public lectures to the reſt. 

(Commences doc. Thus did Helmont give his lectures of medicine, tho" ſome ſay only of chi- 

. tor Ne. rurgery ; and ſo far did he here go, till he was promoted to the degree of 
doctor in the faculty. This we learn from his own writings 5 and yet in 
other places he denies he ever was created doctor; but he is not there to 

be underſtood in the ſtricteſt terms: For that he did take the degree, and 
in the year 1559, is certain; and there is a regiſter thereof ſill extant a- 
mong the acts of that univerſity. His reaſon for ſuppreſſing the knows-. 
ledge of his doRorate, was, in his own words, ne imperiti homines: dicerent 
fe peritum promoviſſe, habuit enim imperitos profeſſores ; leſt ignorant unskilful 
perſons, ſuch as he eſteem'd the profeſſors, ſhould have the credit of pro- 
moting one fo well skill'd as himſelf. * 5 


experiments. 


A 
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wie hs was here, he aſſures us he read över Galen twice; and Vs. 
ces, and all the Arabs, and Greeks, once; and this before de arrive at... _ WO 


wenty-two years of age: ſo that he had laid in an ample ſtoek of the 
aide 484 . of thols days, e er he cg 80 Se e e 
Now that he had gone through his courſe of ſtudies, and was artived vate 
at the doctorate; he enter d upon the practice of phyſick : but his firſt fu * kae 
ceſſes came vaſtly ſhort of his expectation. This put him ſtrangely out of 

humour with the art; which another incident, about the ſame time, heltp'd 

to confirm. It happen'd, thro' ſome extraordinary familiarity with. a maid 

of quality, that he caught the itch : upon this, his brothers-of the pro- 

feſſion were applied to, to help rid him of ſo filthy a diſeaſe. He told 

them what meaſures he had already taken ; that he had open d a ein. 
had taken ſcammony, Oe. and they applauded every ſtep ; ordering him 
withal, a diztetic decoction. But all was in vain; the diſeaſe __- its 

hold ; and the whole faculty was baffled, Hence, he began to be in loubt, Begins to doubts: 
whether phyſic had any foundation in nature.. e 
nder this mortifying uncertainty, he reſoli d to ſell all his books, and 33 
diſpoſe of his effects; and travefd about from place to place, ro” inform 

himſelf better; and learn what there was further to be known, He lied 

here time for reflection, began to think it a judgment on him, for rum 

ning ſo eagerly after medicine; contrary to all the intreaties, and remon- 

ſtrances of his friends, and relations. Thus unhappily did is days paſs, 

the ſpace of ten years; when, about the 33d year of his age, he Acciden 

tally met with a Paratelſian chemiſt. Upon a converſation between them, 

the chemift aver d he could do more with one or two of his chemical pre- 

parations, than the Galeniſts with all their ſtock; and that Pararelſus had 

done more than all the other phyſicians put together For à proof, he - 

cured. him of his itch by means of ſulphur; and ſhew'd him ſome other - 


The abandon'd phyfician began now to take heart again: this new light Takes to be - 
foon alter'd the her Grey his thoughts; and to chemiſtry he falls with all "#7 
his might. In order to this, he retir d to Milword; where he lived a ton 
time, in great eaſe, and tranquillity, out of all road of his friends, and . 
acquaintance, wholly taken up in chemical operations, night and dax. 

Here, with unwearied labour, he examined the whole tribe of bocliks: Hu zent 
both foſſile, vegetable, and animal, by the light of chemiſtry; and thus, Enit. 
firſt furniſh'd a new body, or courſe of chemical knowledge. Here it was 
he made thoſe noble experiments, and diſcoveries, of oll of ſulphur per 
campan. the Laudanum Paracelſ. Acidum hoſtile, &c. ſpirit of hart's-horn, 
ſpirit of human blood, ſal volatil. olegſ. &c. | ; 

To look back a little: he had of many years been a maſter of the phi- 
loſophy of that age, which conſiſted wholly in words, without facts, or 
experiments; he was now become deep in chemiſtry, which is all experi- 
ment, and no ſound; and he had before attain d the Galenica medicine, 
d that of the Arabs, which turn wholly on the four elements, four hu- - 
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Ferldam, wha: pery where: file the pęripatetic ſchool Lagodædala, as talk- 
| the nature of things; but handling nothing. 


ing a deal about the n 6 90 ig, 05d? 
With ſuch, views. he began to wine :,his;firſt production was of * ſaw 


unters, printed at Liege in 1624, and procured him a world of eſteem. 
here are abundance of good things in it, and but little of that opiniona- 
d itſelf in his later works: he had it 


publiſhed his ſecond 8 Of ile bumoyrs f, againſt the humouritts 33 
third; Of fevers ; and a fourth, Of the ſtone tf. which, are. all the book 


has pleaſed almighty God, who directs every thing to the beſt purpoſes.” 
Þ 18 55 with whom the depoſit was left, was a N of. deep chought, 
and meditation; but a little tainted with enthuſiaſm; and in his father's 
life-time had ſtrolled about with a gang of gypſies. After the father's de- 


be gui, ſpatdanis tf De bumonbu. | | De fobribus, ff Ds Ib. 
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ceaſe, he acquitted himſelf of the truſt, by collecting all his pieces together., . 
and publiſhing-them juſt as he found them, without any regard to order, © as | 
conſiſtency, or correctneſs; and beſide, truſted the impreſſion principally - - | 
to the printer: ſo that we frequently find Helmont relating things in one 
place, which he contradifts in anetfdd 3 

Indeed, tis no wonder we dont find the ſame tenor throughout; for, 
as chemiſtry grew under his hands, and as a world of new views muſt 
turn up in the courſe of forty years, which he ſpent in gradually im- 

proving the art; tis eaſy to conceive how there ſhould ariſe a difference 

between the firſt, and laſt, - The firſt, faint attempts of a raw, unexpe- 
rienced novice ; may well be-allow'd to differ from the ſolid productions of 
1 a veteran, like nen... 58] i , 1775 i 
Thoſe he publiſhed himſelf, are all excellent: that de Lithiaſ, is incom- 
paarable, and goes beyond any of the reſt: that de Febribus, is a valuable 

work. That de Humoribus is certainly a fine piece: The Galeniſts are here 

== drove out of all their holds; the doctrine of the four elements, four qua- 

ties, four degrees, and four humours, with the method of cure by tem- 
pering thoſe degrees, are clearly and directly demonſtrated to be falſe, 
and inſignificant. The book de Peſte, which is one of the poſthumous 


pieces, has a deal of good things; tho' it does not come up to the merit „ 
of the former. But the reſt are all ſo much inferior, that one would ne- | Ne 
ver ſuſpect them to have come from the ſame hand. + I 

IE Ihe beſt edition is that of Amſterdam, in quarto, apud Ekevir. In the : 
Venetian edition in folio, there are are a good many pieces, not Helmont's. - 


b And the ſame may be ſaid of the edition lately publiſhed in Germ. 
=_ Il remains, that we conſider a little, what judgment ſhall be form'd 
of the man; and, particularly, as to his pretenſions to the univerſal re- 


He himſelf proteſts, in the moſt awful manner, in preſence of Almighty Nis prienfonc ts 
God, and as he expects mercy at his hands; that he has a ſingle remedy % , ne 
= wherewith he can cure all diſeaſes, without any kind of evacuation, and | 
— _— by correction, or alteration. This, we find, not in one place only; 
but ſomething like it is inculcated in almoſt all his writings. A phyfician, 
he ſays, who cannot cure the lepra, radically, is not worthy the name of a phy- 
fician. A phyfician, who cannot cure all fevers by one potion of a fimple 
= diaphoretic, does not deſerve the appellation. Let every one, who cannot 
cure — diſeaſes with the alcaheſt Paracelſus, be expel d the faculi And 

the like. 5 ä : 
But his notion of the origin, and foundation of an univerſal remedy, is 
very peculiar, and ſavours of that enthuſiaſm which was a part of his cha- 
racter. No poiſon, ſays he, can act on a carcaſs: if, therefore, it have Page of the 


= any effect, tis by means of life; which life he calls archeus 3 and aſcribes 
= both underſtanding, and knowledge thereto. If now any heterogeneous 
body happen to be preſent to the archeus; it riſes into a fervour, endea- 

= vours to expel the hoſtile matter; and, in order to that, exerts all the 
force of the body. To cure any — therefore, is to pacify, and 2 
1 WE Pw 
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Butler's 
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ofe this archens. This archens, he holds, is irritated at the leaſt appea- 
ranee of any thing heterogeneous: and as its office" is to watch over the 
health, and ſafety of the whole body; it is excited at the very ſhadow of 


* 5 


the enemy; calls its forces to the charge, raiſes fevers, and deſtroys the 
Whole body. The thing required, therefore, is ſuch a remedy as may 


7 


readily pacify, and lay this unnatural fervour upon all occaſions: and this 


is the univerſal remedy, 


This do&rine of Helmont would not be fo abfurd, did not he aſcribe 


_ underſtanding to his archæus. Setting this aſide, the principle which ren- 


ders poiſons deadly, and remedies beneficial, is the circulation of the blood. 
No doubt but Helmont was apprized of this before he died. For Harvey 
had publiſhed his diſcovery ſome years before; which Helmont could not 
but fall into: tho he might chuſe diſſembling the matter, in regard it un- 
twiſted a good part of his ſyſtem 3 which he might want leiſure, or incli- 
nation to reform, and work a- ne x. W 5 . 
He adds, that Adam, had he retain'd his innocency, would have lived 


for ever; inaſmuch, as he would have fed of the tree of life, oe in 
h 5 hid 


fone. 


the age of Methuſalem. 


Paradiſe : but that, upon his fall, God removed the tree of 
it in the heart of metals. If, therefore, we can any how extract it out 
= the ſame; we ſhall ſtand the ſame chance for immortality as Adam 
Now, whether Helmont had any ſuch 8 or tree, as he pretends, is 
the point to be conſider d: if he had, we certainly find ſome inſtance 


of the uſe, and effect thereof. | 


Vanity ofbis . He had three ſons; two of which, he owns, he could not cure of the 


plague, but loft them both: and yet in his book de Peſte, he expreſsly de- 
clares he could cure the plague, and all other diſeaſes. 1 7 0 
Again, he had a daughter ſeiz'd at five years of age with a ſlight le- 
pr y, which as produced livid ulcers, | and dry horny ſcales over 
er whole body: he attempted her cure for two whole years ſucceſſively; 
but in vain : and yet he is continually boaſting, that the alcaheſt cures the 
lepra immediately; and he ſwears by the immortal Gods, that he is maſter 
of the alcaheſt. However, inftead of applying it, he ſent his daughter to 
the image of the virgin Mary, in the hoſpital of St. James : from whence, 
he ingenuouſſy owns, ſhe returned back, perfectly ſound, in an hour's 
time. > es Wag > and 
His wife, too, had been fick for ſome time. He did what he could to 


recover her; but ſhe laugh'd at him, as not capable of the cure: nor did 
all his endeavours avail- a firaw. It happen'd, about the ſame time, that 


Butler, the famous Engliſh phyſician, was clap'd up in priſon for counter- 
feiting the coin; and Helmont was ſent for to Bruſſels, to be an evidence. 
Here he contracted an acquaintance with Butler; and ſeeing him perform 
ſeveral extraordinary cures with his ſtone, he ask'd Butler how he came by 
the ſecret : My dear, anſwers Butler, laughing; wnleſs you arrive at the cure 
of all diſeaſes by a fingle remedy ; you'll be 2 a novice, tho you ſhould live to 


At 
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= At his return home, Helmont told his wife he had now got her remedy; ; „ 
and that ſhe was to be cured by Butler's ſtone. Accordingly, the ſtone Ws 
being ſteep d in oil of olives, and the oil applied on the part affected, ſhe 
recover d ne lire 8 
Let us now ſee how he managed his own body, when out of order. If 
him apply his remedy; yet ſure he would not have grudged it on himſelf. 

i page 322 of his Works, he writes thus: On the az7th of December, 
iin the fixty-third year of my age, I was ſuddenly ſeiz d with a flight 

(erer, attended] with a chi, which ſet my teeth a chattering-: 
c cis was ſucceeded by a pungent pain in my fide, and flernum; a di-: | 
cCeulty of breathing; and a ſpitting of blood.” We have here a. perfect 3 
== deſcription of a genuine peripneumony, with an inflammation of the fide, | : 
= 2lura, and lungs. Hippocrates. would here have directed him to forbear 
letting blood; and to have immediate. recourſe to demulcent remedies. _ | 
Let us now ſee what courſe he really took, and what univerſal remedy . 
= was applied on this perillous occaſion.: I immediately took ſcrapings 8 

EE < the penis of a goat, reduced to powder; and the pain vaniſn d: {but the 
RE diſeaſe continued.] The next day, I drank a drachm of goats blood ; 
by which, in three days time, the ſanguinis diſappear d: but 
chere ſtill remain d a little cough;” for he was not yet cured, nor the 
water of the diſeaſe carried off.! This ſtuck faſt by me, accompany'd 
Voith a difficulty of breathing, a continued fever, and intermitting pulſe. 
A len I felt a pain in the ſpleen : to remove which, I took a 
= © draught of wine with /apis cancror. and the ſymptoms. all diſappear d.“ 

= So far was this mighty chemiſt from applying any chemical, arcamum, or 

= univerſal medicine; that, we ſee, he took none but the moſt contemptible | 

= Galenical ones: the 5 ye" of a goat, goat's blood, and lapides cancrorum: 
and this in a pleuriſy, peripneumony, and pain of the ſpleen. - - Tp 
| But let us ſee how he died; He was taken ill of an afthma, which Manner of bis 
pany him ſo, that he was obliged to riſe at mid-night, and fetch his 

reath out at the window. This diſeaſe he could not cure; but let it 
egenerate into a vomica pulmonis, His ſon adds, that he died under a 
{light ſuffocation, and deliquium, perfectly ſenſible, and apprehenſive of 
the approach of death. It were needleſs to ask, what was now become of 
the tree of life? and why he died at ſixty-ſeven years of age, with the re- 

medy in his power? Te Seer tara bay + | 

In his treatiſe de vita lunga, he aſſerts that cedar-wood, reduced into an 
ens by the alcaheft, is that primum nature, one or two drops whereof ab- 
ſterges the matter of all diſeaſe, cleanſes the blood, reſtores the vital juice, 
and revivifies a man every moment; ſo that with the uſe hereof it were 
impoſſible for him to die. What, abſurdity ! And does not Helmont 
rave? The alcaheft he ſwears he has; and cedar-wood is eaſily pro- 
cured : What boots it to protra other peoples days to the longeſt period; 
and to die young one's-ſelf ? het St] 15 5 
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-Hiftory o CENMISTRT. 


His ſon Mercury was maſter of all his ſecrets; knew the powers of all 
his medicines ; and all the father did, or could do: and, withal, was a 
8 perſon of great candour, and humanity. This gentleman, being ſent for 
dss an excellent lady, the wife of a friend of mine, who had generouſly en- 
| fttertain d him in his houſe a conſiderable time; with a requeſt, he would 
cure the lady of a diſeaſe in the ſtomach: he order d her every morning, 

and evening, to lick upon Cyprus vitriol, with the tip of her tongue? 

Which was all the arcanum he knew in ſuch a caſe. : 1 
It appears, then, contrary to the unanimous voice of the whole tribe of 
4 that Helmont had not the univerſal medicine. And if theſe two 
perſons, the greateſt, and moſt famed for chemical knowledge, that ever 
lived ; and Whoſe pretenſions, of all others, ſtood the faireſt; were guilty 
"A ; of direct falſhood, and deceit, in pretendihg thereto : it may be taken for 
WERE © granted, no body was ever yet maſter there. 
e We have taken all this pains to unravel, and clear up this mighty myſtery 
¶ chemiſtry; of which ſo much ill uſe has been made; and to ſet the pre- 
tenſions, and arcana of theſe patriarchs of the chemiſts on their true foot- 
ing: that our reader may be prepared to obviate, and cut ſhort the empty 
boaſts of the common chemiſts, who. have profited by the cloud and em- 


ENT barraſs wherein the matter has hitherto been involved. 
3 | For my own part, after reading the writings of the two authors above- 
mention d; I was at once diſcouraged, and caſt off from all thought of 
ever practiſing phyſic more. For, as they aſſert it needleſs to enquire into 
the cauſe, nature, ſeat, ſymptoms, effect, Cc. of a diſeaſe; or to trouble 
one 's- ſelf with regimen, die, Cc. ſince with one little, ſimple medicine, 

all diſeaſes may be cured, alike ; and death ſhut- out from every door: 
was hence ſtruck with the utmoſt inquietude ; and began to ſpend my days, 
and nights, in a ſollicitous peruſal of their doctrines, and experiments, to 
t ſome opening into the ſecret ; as never ſuſpecting, that men, chriſtians, 
cholars, artiſts; nay, and men of the largeſt minds, the fineft parts, and 
the moſt extenſive knowledge, and skill, the Genii of their age, the foun- 
ders of uſeful arts, and the benefactors of mankind, ſhould: be guilty of 
ſuch mean, premeditated falſhood, back'd with all the religion of oaths, 
and imprecations. But I was ſoon diſabuſed : by an inquiry of ſome 
who had been perſonally acquainted with Helmont, and even of his ſon; I 
learn'd how much a warm imagination, a working, brooding head, and a 
ſpice of the ſpirit of enthuſiaſm, may do; and that he was not leſs ridden, 
and abuſed by his own diftemper'd reveries, than his readers are by his 

mighty aſſertions. 38101 8 

From Paracelſus s, and Helmont 's time, the number of chemiſts, and wri- 
ters in the art, grew immenſely; ſo that, to rehearſe them all, would be 
endleſs. The art once form'd, and laid out, there was matter for infinite 
heads, and hands, to diſpoſe, digeſt, build, pull down, teach, controvert, 
purſue, fill up, reduce, and apply it. Accordingly, there is ſcarce one 
Infuity of r art to be named, of ſo. late a ſtanding, that can reckon up ſo many au- 
thors is, F chors: witneſs Berelli s Bibliotheca Chemica, printed at Heidelberg in os 563-3 
; N 8 wherein 


Hliftory 'of GRE MIRA. T 
wherein no leſs than four thouſand writers, already extant, are enu mera. 
ted ; and yet he mentions none but thoſe of his o] knowledge. Others hs, 
who took more ſcope, found above double that number at the ſame time. og 
It may be added, that the ſeventy years elapſed ſince, have produced more 9 255 
than all the ages before. | | O25 HF ene me 10 
Here, therefore, we muſt end our career; the. field is too vaſt to enter — 
on. We have conducted chemiſtry from its riſe to its ſtate : its/progrels == 
is now at an end; and the rivulet we have hitherto purſued through 
all its tours, and augmentations, now terminates -in an immenſe ocean; 4 
where, if we cannot conduct you to all the coaſts, and iſlands; we can, | 
however, point out the principal roads, and ports; mark the rocks, and 
dangers; and inſtruct the young adventurer how he may purſue 1 6, 
with the moſt ſecurity, and advantage. For chemiſtry is not only a dark, = 
and inrricate, but a dangerous road; and he who enters on it, muſt — 5 a 
ceed, not only with addreſs, but with circumſpeCtion, and care. That ed with great 

art which relates to metals, is remarkably perilous : The ſingle vapour? ; 
of arſenic may either immediately ſuffocate, or occaſion a debility for ever | 
after; And an author who relates an experiment, without expreſſing every 


= circumſtance thereof in terms at length, is not only uſeleſs, but even dan- 


| gerous : "Tis on theſe minute circumſtances that the event of every operation 

90 ends; and an alteration in any of theſe, may not only prevent the ſuc- 
ceſs of the whole, but even render it, unexpectedly, fatal and deadly. For 
an inſtance: if in preparing p. nit. dul. an author ſnhould only ſay in the 
general, Pour the ſpirit of wine on the nitre, in a tall glaſs, the operator would. 
certainly be ſuffocated. To avoid this, it ſhould be ſaid; Dftil. the. ſpirit, : 
drop by drop, under the chimney. *Tis not. ſafe trying any thing, therefore, Choice therefore to 
after an author, unleſs he be of aſſured accuracy, and note even all the col- 2 
lateral circumſtances, to be guides to us. „ bw, 

To impreſs this the ſtronger ; I ſhall ſubjoin an inſtance of the peril my- 
ſelf underwent : I had long entertain d an opinion, that phoſphorus might 
be procured from human blood: to put the matter to a proof; I took a 
quantity of blood, and extracted from it every thing that fire would bring 
away: the remainder was a thick, viſcid matter: this matter I burnt 
with fire in a eloſe, fortified retort, and came at midnight with a candle, 
to ſee the effeft. I preſently perceiv'd the neck of the retort was begin- 
ning to be ſtuff d with a thick matter, which aſcended from bottom to top; 
and foreſaw the neck would ſoon be quite cloſed ; and apprehended the con- 
ſequence. Accordingly, I immediately withdrew ; and was no. ſooner. 
gone, than the aſcending oil, by its elaſtic force, burſt the veſſel into a mil- 
lion of pieces; and in one moment ſet the whole room, as it were, in a flame. 
Had I been by, I had doubtleſs periſh'd; either by the fragments of the 

laſs, or the fumes of the oil; or elſe my reſpiration had been inſtantly 
top'd by the fire. | | 

ho * e proceed, therefore, to chuſe out the beſt authors 5. and thoſe we neſ⸗ 3 «2 
would recommend for a regular ſtudy of chemiſtry. 'Theſe we ſhall reduce 4 1 Gafs, | 
neo four ß a 2 Roos = | 


Crollius. 


"> Ns. 
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deadly proceſſes : Bur he has this defect, that in his reaſonings 


ggure among the modern chemiſts, was | committed; but ſoon perceiving it muſt be 
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 Sftematical as-- The firſt dafs includes the [yſtematical writers, or | thoſe who have col- 


1e&ted All the known'things, fl. b. all the operations in chemiſtry into a body, 
art digeſted them in form and order of an art or inftitution, for others to 
learn by; only with ſome addition of their own reaſonings at the end 
of each operation. Of theſe, FF 
22 JonAnnes Bre s claim the firſt place, for his Tr̃ocixtun Chruicpx. 
27 ra, and has been often reprinted, with notes by ſeveral 
an 8. 2 TY > raft 7 vt e r 14 11 7 
+ Oswarpvs Cxor L rus comes next, on account of his f Bafilica Chymia. 
He was a phyſician of great learning, the emperor's chemiſt; and a ſtre- 
nuous adherent of Paracelſus, whole pupil he had been. Hartman has 
wyote a comment on him, under the title of Hartmanni commentatio in Baſi- 
licam chymiam, wherein are abundance of cautionary rules, and the opera- 


tions every Where exactly deſcribed. The work is in Sve; it is alſo found 


among Hartman's works in. folio. e eee ee e Bip 
Grasts, a chemiſt in the court of the French king, ſucceeds. He wrote 
a French treatiſe in 129, entitled Traitte de la Chymie, wherein the circum- 
ſtances of the proceſſes or operations, are briefly and faithfully deſcribed. 
Nic. 1s Fz2urs, or Fx VRR, by nation a Dutchman, flouriſh'd in the courts 
of Englandand France, as chemiſt to king Charles II. and Louis XIV. He 
publiſh'd a book in French under the title of Traitte de la Chymie, in two vo- 
lumes in 8v0; afterwards in 129, which latter is to be prefer d. He is 
highly to be valued-and commended, as both delivering the whole art, with 
all the procefles ; and as he every where preciſely notes all the minuteſt 
circumſtances. No body is more faithful and accurate in the accounts of 
his experiments; he is particularly careful to note all the dang! wo and 
S too 


much of the chemical ſpirit; and talks too largely of the virtues of his me- 


. dicines. 


Mr. Boyle quotes him under the characters L. F. and mentions his Ens 


, primum of | balm, whereby he pretended to reſtore youth and vigour to old 


worn-out animals. | | Ae BA | g 

LER T the elder, a celebrated member of the royal academy of ſcien- 
ces, and chemiſt of the late king Louis XIV. has given us an excellent 
work in French, entitled Cours de Chymie. The beſt edition is that of Paris 


in $v0 1713, which has many things not in any of the precedent ones. 
It contains all the principal operations belonging to the three kingdoms; all 


To each 


which are deſcribed with great candour, and no leſs accuracy. 


are added ſcholia or notes, containing the phyſical reaſons thereof. He is e- 


very where minute in enumerating all the circumſtances of the proceſles, 
bt i particularly where any danger might ariſe]. | J 


Novitiate or Apprenticeſhip of chemiſtry.; born at Nomen in 1643 His erg notion of 
3 "AH chemiſtry he got from an apothecary of 


, who makes ſo great a] the place, to whoſe diſcipline he was 


Jo. Cox. BARCHAVUSEN; 


4 
4 
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where elſe to be met withal. 
another · guiſe ſeionce than what his maſter 
knew, he went to Paris in * thereof. 
Here he applied himſelf to Monſ. Slaſer, 
| demonſtrator of chemiftry in the king's 
garden; but finding his ſecond maſter full 
of obſcure notions, and yet a niggard of 
ſuch notions as he had, he reſolved on a 
tour thro' the kingdom, to learn what he 
could get from the 'chemiſts abroad. Ar 
Montpellier he made a ſtay of three years; 
—_—_ and being now pretty well furniſh'd, he 
SE could give leQures; and undertook to prac- 
nde phyfic. In 1672, after a peregrina- 
non of ſix years, he return'd to Paris an 
3 accompliivd chemift ; and exhibited his 
— firſt courſe of chemiſtry in the laboratory 
of his friend M. Martin, apothecary ro the 
ince of Conde. Animated with the ſucceſs 
hereof, he enter'd himſelf in the company 
of pm omen 3 and _ a laboratory 
of his own in the Rye Galande, where he 
d courſes with infinite applauſe, 
8 all the virtuoſo's of Paris reſorting to his 
cave. Foreigners ſoon flack'd in a · pace from 
A all parts ; and Paris was then the ſeat of 
chemiſtry, whither the ſtudents repair'd, 
as Leyden is now. RAe 
_ His preparations were already come into 
great vogue; and ſome of his noſtrums, 
articularly the magiſtery of Biſmuth, 
brought him money in abundance. J 
Te face of chemiſtry had till then been 
ſtrangely clouded : yy am enigmatical 
rerms, and imaginary ſympathetic proper- 
ries of bodies every where disſigured it; or, 
as he himſelf expreſſes it, a little truth 
was ſo diffolved in a great deal of falſe- 
hood, that it was become inviſible, and 
the two almoſt inſeparable. M. Lemery 
firſt begas to diſſipate the affeſted obſcuri- 
ties of chemiſtry ; he reduced it to more ſim- 
ple, preciſe and deter minate ideas; three 
out a deal of the jargon, and aceammodated 
it to the taſte and philoſophy of the tim 
In 1675 he printed his courſe of chemiſtry, 


profeſſor of chemiſtry at Urrechr, © deſerves sha. 
Vell to be read. He is an honeft writer, and ſufficiently accurate; 
he delivers good matter in an excellent ſtyle, tho'. his reaſonings are 
not ſo much to our mind. His Elementa Chemie are printed in , and 
contain a great many particular experiments, and manual operations, no 3 
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rate; and it was not long e er it made 
appearance in the Latin, Engliſh,' Spaniſh 
and Hab Dab nguages. Some of hi 
ſecrets, however, he ſtill reſerved in petto; 
particularly a very mild emetic ſurer than 
ordinary; and a meſenteric opium, 
wherewith he is ſaid to have perform d 
notable cures : he is even ſaid to have 
cen himſelf with 10 7 | 2 
of the operations more eaſy than the 
had been; without — the une 
degree of facility, which he Was acquaint- 
In the year 1681, the religious troubles 
coming on, M. „ Who profeſs'd the 
reformed religion, began to ſhare therein; 
being order'd to lay down his courſes in a 
limited time. The elector of Brandenbourg 
hereupon made him an invitation, by his 
embaſſador M. Spanbeim, to come to Berlm, 


purpoſe for him; but he declined it; and 
in hopes of ſome connivance, perform'd 
courſes after the time prefix'd ; but the 
court growing more ſevere, he came over 
into * in 1683, and was favourably 
received by King Charles II. who gave 
him ſome hopes of a-prov 

ing the effects were like to follow very 
flowly, if at all, he return'd to Fance, and 


hoping to elter'd under that quality : 
but the edi& of Nants in 1685, prohibiting 
tho practice of phyſie to thoſe of the reli- 
gion, he was entirely ſtript of all employ- 
ment, and left without reſouree. 
The good man, not able to ſupport him- 
ſelf under his: ſufferings, determined to 
put an end to em at once; and, accor- 
divgly, embraced. the romas catholick 
faith. Upon this, practice, courſos, the 
ſale of his preparations und peaceful days 
return d in abundance. | Heneeforward 
he began to apply himſelf to pharmacy ; 
and in 1697 publiſh'd two large volumes, 
entitled, one of them, Pharmatopee univerſelle, 


Which was receivd with great applauſe. 
Editions ſucceeded editions at 12. | | 


unuſal Ithe other Traits univerſe] das drogues hben 


where he would ere& a poſt of Chemiſt, on 


iſion: But find- 


took the e of doctor in pic at Caen ; 
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the ſeparated meral to. its implicity, and duftilicy ; and the 4th to work, MM 
gild, poliſlt, and imitate the 9 [ in the coarſer. Among the au- 
Agricola, _ Jon. AcxicorAa deſerves the firſt place, the author of a treatiſe de Re i 
Metallica, reprinted a great number of times in folio. This work is a proof Wa 
olf the author's extraordinary learning and experience: by viſiting all the 
mines, and converſing. freely with the miners in Germany, he got a 
thorough knowledge of the whole, proceſs of metals; and from him moſt ß 
the following writers have taken the greateſt part of what they know. He Wy 
rote with the exacteſt fidelity, and in an elegant Roman ſtyle; ſo that we 29 
. conſult him as we would an oracle, upon all occaſions. 15 jel 85 1 
In the firſt part of the metallurgia, or the diſcovery of metals, he is the 0 
only author; he "deſcribes with great accuracy and minuteneſs, all the 
arts and inſtruments made uſe of to diſcover mines, and to know whether 
in any given glebe, there be metal, and of what kind. Nor is he defective 
in any of the other parts. Several authors have wrote comments on him; 
bur he is clear enough without any The beſt edition is that of Frandurt, 
. containing a treatiſe de Re Fodinaria, after that of Meral. 
'Lazarus ERchERuUs, or as ERCKEREN, deſerves the ſecond. place. He was 


ſuperintendent of all the mines in Germany, Hungary, Tranſylvania, J 7 4 
Oc. to three emperors ; whence he was furniſh'd with a compleat ſtock 
metalline knowledge. OW 

He ſhews by what ſigns to know where metals are; then, how the veins 
are to be open d; how dug; how ſeparated; purified by mercury, ce- 
mentation, Cc. He is really an experienc d candid, and honeſt writer; he 
relates nothing but what he had himſelf ſeen, without a word of theory 
or reaſoning ; and every where ſpeaks as if he were actually fitting before 
the furnace, and relating what paſs 0. 


ral is turn'd and tortured by diſſolutions, 
ſublimations, diftillations, caleinations, 


Upon revival of 'the 1 academy in 
1699, he was elected aſſociass chemift, and 


cer the end of the ſame year, upon the 
death of M. Bowrdelin, chemiſt. He 
then enter'd on a great work, which he 
read to the academy piere- meal; and at 
length publiſh'd together; viz. the Traite 


r. a thouſand ways, and into a thouſand 
forms, with regard both ro medicine and 
philoſophy. From this time he began to 
droop under old ſurrendered his 


place of penſionary in favourof his ſon, and 


antimoine, wherein that important mine- 


| died of an apoplexy, in 1715. 
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7 Ha of CREMA 
= His way is thus: In Hingary there is ſuch a mountain; wherein you have 
— ſuch an Earth; beat or grind it into powder, and waſh it in water, and it 
WS will be of ſuch a colour, ſmell and weight; and will contain ſo much gold, 
= { much ſilver, ſo much copper. In ſuch manner he teaches how it is to 
be expoſed to the fire, and how burnt ; what rules and ſigns are to be ob- 
= #{rved therein; how the fire is to be rais'd or diminiſh'd, © 
Ne never fails enumerating every circumſtance ; and always in the moſt 
open artleſs manner; and in a clear, obvious ſtyle ; adding figures, for | 
further illuſtration : His book was wrote in Higb- dutch; and printed in = 
Jo: and of ſuch value is it held among the curious, that Mr. Boyle la- | 
ments his not underſtanding that language, merely for the ſake of reading 
XX this author. But it has ſince. been tranſlated into Latin, with excellent 
notes; ſo that this ſingle work might almoſt ſuffice for the whole art of 
AS metals. 1 | | 
The number of writers in the metalurgia, is almoſt infinite; the greateſt 
RE part of Boreli's 3000, are of this Claſs : But the practical writers moſt of 
em take their matter from thoſe two above mention'd ; and the reſt have | 
little — than ſpeculation, and theory. However, it may be proper to 3 
diſtinguiſh. | 1 2 12 | | 
£4 Io Ronin, GLauzsR, a celebrated chemiſt of Amſterdam, accounted Glauber. 
the Paracelſus of his time. He had travel'd much, and by that means at- | 
= cain'd to a great many ſecrets. He wrote above 30 Tracts; in ſome of 
RE which he acted the phyſician, in others the adept, and in others the metalliſt. 
He principally excell'd in the laſt capacity; and yet, even here, he comes 
= ſhort of Agricola and Ercher, in point of fidelity, ſimplicity, and exactneſs; 
being ever forward to mix his own ſpeculations, and reaſonings along with 
the matters of fact. | ; 

He was a n of eaſy, genteel addreſs ; and beyond diſpute well ver- 
ſed in chemiſtry ; being author of the ſalt ſtill extant in the ſhops under 
the title of Sal Glauber: ; as alſo of all the ſalts by oil of vitriol, GC c. 

He is noted for vaunting and extolling his arcana and preparations ; and 
is even ſaid to have traded a little unfairly with his ſecrets : The beſt of 
'em he wou'd ſell at exceſſive rates to chemiſts, and others ; and would af- 
= tcrwards ſell em over again; or make em public, to increaſe his fame: 
== Whence he was continually at enmity with one or other. BT 

: The principal of his writings are de Furnis, and de Metallis ; which tho 
wrote in Dutch, have been tranſlated into Latin. | 

It was this Glauber, who ſhew'd before the States of Holand, that there Hi ex2rriment 
is gold contain'd in ſand ; and made an experiment thereof to their ſatisfac- I Holland. 
tion: But what Pliny ſaid of C. Caligula, ars detrimento erat, obtain d here 
= likewiſe ; fo much lead, fire, and labour being employ'd in procuring it; 
that the art would not bear its own charges. However, he ſhew d pretty 


* Sthall, however, thinks, it might ſtill 8 is filver, ſand, and litharge; and the fil- 


* 


: | turn to account; the eſs is very ſimple, [ver does not waſte in the operation, but is 
and takes up little — All they uſe in irefined thereby. AE = 


* 11 plainly, 


Miters in al- 


plainly, chat there is no earch, ſand, ſal, ſulphur, or other matter; bur 
has its ſhare of gold. | JC Ep ot' 


3 


* 
> 
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Geber the Arab above-mentioned, has many excellent things relating to 


the art of metals; but he is too full of the philoſopher's-ſtone, and conſi- 


ders metals too much with a view to their exaltation. 

Paracelſus has ſomething on the ſame ſubject; but written in ſuch a man- 
ner, that it is not eaſy to be underſtood. © | 8 
The third claſs contains the Alchemiſts, or thoſe who teach the art 


| Sessel branche Of converting baſer metals, into more noble. Alchemy may be di- 


of alchemy. 


P . ” * . . - 
ceſſary in the operation * : But the truth is, an experiment is as well made 


vided into three branches: The firſt ſhews how to ſeparate the glebes, or 
corpuſcles of gold contain'd in other metals: The ſecond how to digeſt and 
ripen the crude, imperfe& matter of gold in other metals: The third, to 
tranſmute or convert one metal into another. The firſt part belongs to the 
metallurgia : The laſt is employ'd in ſearch of the philoſopher's-ſtone,- i. e. a 
powder, a little whereof caſt into a quantity of any metal in fuſion, con- 
verts it all into — gold. Not contented with this, the alchemiſts will 
needs carry this laſt part much farther : viz. Toythe finding of the philoſo- 
her*s ferment, a matter which being pour d on gold, converts it into the 


philoſopher's-ſtone. : 5 
the way of alchemy, is very ſlippery and hazardous. 


'The road to fame b 
The candidates hereof, inſtead of the immenſe riches the art promiſes, are 


frequently rewarded with the extremeſt indigence ; and plentiful fortunes 
often have been ſquander'd away in the purſuit. This, however, - we ven- 


ture to ſay, that no man, who has a tolerable knowledge of alchemy, can 


ſpend much money therein. The principal occaſion of expence, ariſes 
hence, that thoſe who pretend to teach the art to others, or to attain, and 
raiſe it for em; fraudulently require a deal of gold and ſilver, as ne- 


With 


*FNircher gives a long detail of the li hts, 


and devices practiſed by the alehemiſts to 
impoſe on the 2 : In all their ope- 
rations they uſe gold, either to gild the 
metals they work on, or to make appear 
as if ſome part were converted. If the 
eye be off 'em, they will throw gold into 
the crucible : And if you watch 'em 
cloſe, they have hollow ſpatula's at hand, 
wherein they have put gold; ſo that when 
the matter which cloſed the ſpatula is 
melted, the gold drops in: They will put 

old in the coals, in the bellows, or at the 

ottom of the crycible ; covering it over 
with a thin lay of earth, or the like: 


They diſguiſe gold by divers preparations, 


and preſent it under ſuch foreign forms for 
a ſecret that augments gold, and tranſ 
wares metals: They can reduce filver int: 
leſs bulk; and ranked 


qua fortis, by ſaturating it with oil of vitri- 
ol ; in this diſguiſe they play various pranks 
with it: They tinge veſſels of gold, and 
filver, with the colours of iron or copper ; 
and by mercury reſtore them again: They 
fix mercury, and tinge it divers ways; make 
nails half gold, half iron, and give the gold 
part the colour of iron, to have the reputa- 
rion of converting it. Such a train of de- 
ceits was, probably, what pur the Law- 
yers upon enquiry whether alchemy might 
not be prohibited by law; accordin ** 
chere is a conſtitution of pope Fobn XX I, 
ill extant, whereby the alchemiſts are 
decieed infamous, condemn'd to impriſon- 
nent, &c. The faculty of Paris, not leſs ſe- 
ere than the pope, condemn'd Pælmerius 
or writing on the philoſopher's-ftone ; 
ud by an arret dated the 28th of Fauu- 


er it indiſſoluble in a: | ry 160y, ipjoyn'd him to abjure his _— 


an 


dine as the philoſopher's-ftone, or any ac- 
SE tual tranſmutation, is a point of the ut- 
RE moſt delicacy. To prepare a man to con- 
cdlude of it, a thorow knowledge of the caſe, 
and a great deal of pains and atten- 


ter; ſequeſtring all his preferments to the 
uſe of the Hotel Dieu. 


SE :zcal againſt alchemy, in ſome, was founded 
on another principle, viz. that it is im 

paüous to change any of the works of the 

creator. : 


well his doubts were founded. Bidding 


5 be 0%, 9 " - 
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ith a ſingle grain of gold, as with a tonn ; and whatever gold is uſed on 


W1 


chemiſt. | : : 
As to the authors on this head; t 


another: Since it does not appear that any of them were poſſeſs d of the 


ws 


| ſuch occaſion, ſtill remains gold; and may be recover'd without diminution. | 
A man that loſes a ſingle grain of gold, does not deſerve the name of an al- 


is hard to ſay that one is better than 


ſecret . We ſhall therefore content ourſelves to propoſe ſuch, as by the 


conſent of all ages, have been allow'd 


and live and die in the doftrine of Hippocra- | 


But it muſt not be omitted that this 


* Whether . ever there were ſuch a 


the beſt. Theſe are, 
5 7 Rock 


ſpout faſten d to the wall of the room, and 
melt it; the chemiſt threw ina little yel- 
low powder: Then pouring the whole 
upon the ground, the lead was all gold. 
Some time after ward he gave Helvetius a 
piece of matter about the bigneſs of a tur- 
nip-ſeed, and promis d to ſee him again the 
next morning: But Helvetius wanting pa- 
tience to wait his coming, caſt the matter 
into ſix drachms of melted lead, which 
became converted into gold. | 

Kunkel a very ſenſible, diſcreet, and 
learned perſon, made no doubt of the ex- 
iſtence of the philoſopher's-ſtone ; nay, he 


tion to it are required; but ſuch prepara- 
tion, neceſſary to render the concluſion 
ſafe, makes it almoſt impracticable to con- 
clude at all. The common ways of judg- 
ing, viz. by analogy, or from one fall, 
to another ſimilar one, will not do. Ma- 
ny of the alchemiſts have been viſionaries; 
and many of them deceivers : innumerable 
attempts have been vain ; all this is grant- 
ed : But a man that without more ado 
can infer the ſame of all the reſt, is not 
to be truſted to make concluſions. Moro- 
vius in a letter to Langelct, relates ſeveral 
facts, which appear as well ſupported as 
the moſt authentic hiftories we have; 
But a chemiſt would be laugh'd at, that 
ſhould plead theſe in behalf of the idle 
prerences of many of the reſt. 

The reaſonableneſs and poſſibility of the 
thing, we ſhall hereafter have occaſion to 
conſider: Teſtimony is what we have now 
to do withal. Helvetius, phyſician to the 
pom of Orange, in his treatiſe, entitled 

itulus Aureus, affirms, that a chemiſt came 
to him, and told him that he had read 
ſome of his treatiſes, wherein he ſeem'd 
to queſtion the reality of any tranſmuta- 
tion; and that he came to ſhew him how 


ives us proof of it, of his own know- 


| ledge : The eleQor of Saxony, he aſſures 
us, had ſuch a tincture; and his ſon 


Chriſtian I. had the ſame for five years after 
his Father's death. F 
Jam ſurprized, ſays the excellent Caſp. 
Bartholin, that people ſhould ftill be in 
doubt whether metals may be changed into 


mutation. n 
That curious and induſtrious chemiſt 
Becher obſerves, that there are ſo many 
proofs of tranſmutations, a man muſt be 
ſtupid to ſtand out againſt them. The em- 
peror Ferdinand III. ſays he, did himſelf 
change three pounds of mercury into two 
ay and a half of pure gold ; and this 
y means of a ſingle grain of tinQure. This 
notable tranſmutation was perform'd at 


ſame gold, in memory thereof. The le- 
gend on the front is, A DIVINE ME- 
TAMORPHOSIS, PERFORMED 
AT PRAGUE, THE XVth OF JA- 
NUARY M.DC.XXXVIH, IN PRE- 
SENCE OF THE EMPEROR 
FERDINAND III. 

We forbear to enumerate more inftan- 
ces, which Mr. Boyle, Borricbius, Delrio, 


him, therefore, take a piece of a leaden 


Dec. would furniſh. We ſhall only add, 
G 2 that 


gold: I myſelf was witneſs of ſuch a tranſ* 


Prague; and a medal was firuck of the 
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Rrprer. ; 
LvLLy. 
— and Isaac HolLANPDus. 
EBER, 
Bait VALENTINE. 
PARACELSUS. 


8 2 The common principle on which theſe authors proceed, is, that all me- 


Van Zuchten, 


Memoirs de T Academie. An. 1709. 


tals confilt of mercury and ſulphur, ſo united together, as that the mercury 
is hereby render'd fix d, and ſtable. The whole metalline nature, they 
hold to reſide in, and depend of theſe two; ſo that the philoſopher's-ftone 
is to be ſought in metals; alone tho the two Hollandus's, as already 
teach, that it may not only be made from metals, but from blood, urine, 
or any other thing in nature. | | | 3 

Ax kx. Vax ZvenrEx or Suorgx, a noble German, and a diſciple of Pa- 
racelſas ; having likewiſe the reputation of a conjurer : he wrote two little 
treatiſes, wherein are contain'd many of the fineſt, and choiceſt ſecrets of 
the art: The one de Chymia, the other de Antimonio, In the latter he aſ- 
ſerts, that the philoſopher's-ftone may be prepared of mercury, and anti- 
mony ; after purifying the antimony of all its ſulphur. _ _ | 

In a ſubſequent treatiſe, which he calls an illuſtration of the former, he 


chat M. Homberg himſelf has aQtually con | fort of aqua fortis, procured a tincture 

verted filver into gold by heat alone. therefrom, which converted filver into 

gold. But after that aqua fortis was gone, 
It muſt not be omitted, that the proceſ- he could never make more. 

ſes deſcribed by the alchemifts, not Tuc-} Hear the candid and experienc'd Mr. 


2 ceeding with us, is not a ſufficient objec-| Beyle himfelf : he obſerves that ſuch acei- 


rion to em. There are infinite ways in [dents often befall artiſts irreparably : Glar- 
which an experiment may fail: Air, fire, [ber tells us of ſeveral ways, by which he 
water, c. will be ſhewn to have a great made gold once, but could not do it again: 
offet, on the operations of ch The prince of AMnrards/a in his treatiſe de 
and yet are all exceedingly — Auro tells ns of ſeveral perſons whom he 
ſo that the ſame experiment ſcarce ever knew had the like ſucceſs in prepari 

facceeds twice exactly alike. Mr. Foyle is [both gold and ſilver; And I could inſtanee 
very large on the failure of experiments fin my own acquamrance thoſe who have 


from differences in fire. Van Helment's pro-fonce or twice made luna fis (Which a- 


ceſſes have a great many of em been ex- [bides rhe trial of aqua forris, and only 

oded as falſe by later chemiſts, and yet] wants the tinQure of gold) or ſome other 

ave ſucceeded with Mr. Boyle. A ſingle gainſul experiments, arid have fince in vain 
carcumſtance in a thouſand is e to futtempted the like, yet cannot be prevailed 
untwiſt an operation: and as the alohe- [on to deſiſt from their uncertain hopes. The 
miſts may have been ſutferers by ſuch acci-moſt experienc'd mineraliſt 1 ever met 
dental alterations; ſo, no doubt, they [with, has aſſured me he ſhould quickly 
have been gainers too. Some of their grow rich, could he but conftancly per- 
tranſmutations were apparently owing to [form what he has ſeveral times perform'd. 
fome fortuitouſly favourable diſpoſition in| Many experiments ſucceed in fmuall 
one or other of the elements, and for want [quantities of matter, which fail in greater; 
of a like diſpoſition cou'd never be repear- ¶ Several projectors, and particularly che- 


ed. Such was the caſe of à friend of Mr. miſts, havedearly bought the knowledge of 


Boyle, who laying ſome gold to digeſt in a Ithis truth. Uſeful. of Experiment, Phil. 
2 car- 


FHFliftery rf GnBEuioTRy: _ 45 
carries on the prooeſt of mercury and antimony, till gold ariſes cherefromm 
but not pure gold: for, after having fiood all the orherreſts, or eſſays; upon 
amalgamating it with mercury, and laying it to digeſt, the whole was ren- 
der'd volatile, and went off in ECC 

Nic. CE NTIVoOIIo, or rather SkRENUs, denominated Sco ros, deſeryes Centivoglio, - 


a place in this claſs. Cemivoglio as a ſervant, or rather companion of this 
4— - who, tho ee a good family in Scotland, lived a ram 
bling life in Hungam, o/and, and other countries ; performing many ſur- 
prizing experiments wherever he came. When near the point of death, he 
call'd his friend Centi voglio, and intreated two things of him; to take care 
of the publication of his MSS; and to marry his widow. Centivogſio per- 
form'd both; but in the edition of his works,  ſappreſs'd 'Serexns's name, 
and clap'd his own in its place. | | | 
The titles of his pieces are Novum Lumen Chemicum, and Dialogus de Mer- 
cio & Akhemiſta. In theſe he maintains with greatftrength of reaſon and 
experiment, that ſulphur and mercury united, are the conſtituents of every 
metal: By ſulphur he means, with Geber, the ſun's rays. | 1 | 
nin the laſt century, there-appear'd two conſiderable 3 in the ſame Agricols and 
kind; the one under the name of Agricola, the other under that of Phalale- Pilaletbe- 
bes. Both ſaid to be Engliſhmen, and ſuppoſed to be originals. But upon 
== peruſing em they ſeem'd to us chiefly taken from Van Zuchten. Ano- 
WE ther ſtyles himſelf Pantaleo, ro whom we are indebted for two pieces, en- Fantaleo. 
—= titled Byolium Hermeticum, and Tomba Semiramidis. He ſeems to have been 
a German. But the ſcarceſt author is: Artephius; who if he be near ſo an; Artephius. 
tient as is given out, Paracelſus and Van Zuciuen muſt have taken abun- 
dance from him. | | 80 : | 
Several other authors have ſince wrote of the ſubje& ; the greateſt part 
whereof, together wich thoſe already mentioned, are found in two collec- 
tions printed in Germany ; the one under the title of Tura Philaſaphorum, in 
5 vol. The other under that of Theatrum Chemicum, in 4 vol. in o, which 
may ſerve as a chemical library. „ ko | 
| | -- Ihe 


* Dr. Dee, and Sir Ed. Kelley, muſt not | Afomole ſays abſolutely, they were 
be here forgotten; who being profeſs dj maſters of the powder of projection, and 

aſſociates, their ſtory is beſt deliver'd to- with a piece no bigger than the ſmalloſt | 
ether. They have ſome title to the phi-|grain. of ſand, turn'd an dunce and 2 py 
a in common fame, wage quarter _ mercury into à full 9 ; | 
in this point s a great way ; Dee, be- pure gold; but here is an equivoque: for 

ſide i. being deop in chemiſtry, was well — em poſſeſs d of the powder, it 

verſed in mathematics, particularly 5 does not — they had the ſecret of 


metry, and aftrology : but Kelley appears| making it. Kory is, that they had 
to have been the leading man in alchemyfound a conſiderable quantity of it in the 
In ſome of Dee's books are found ſhort]ruins of Glaftenbury - abbey, with which 
memoirs of the events of his operations, they perform'd- many notable - rranſmuta- 
as Denum Dei 5 ounces ; and in anotherſtions, for the ſattsfation of ſeveral per- 
place, This day Kelley diſcover d the grand] ſons. Kelley, in particular, is ſaid to have 
ſecret to me, ſit nomen Domini benedictum. given away rings of gold-wire to the -_ 

| ue 


v5 
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+. The fourth claſs » conſiſts of ſuch - as have applied chemiſtry to the 


uſes of natural philoſophy, medicine, and other arts. 'The princes in this 
\. B. Van Hermoxr, from whom the reſt have borrowed abundance of 


experiments. 


Boyle. 


a braſs warming: pan being cut out by or- 


Ide bonourable Roztxr Boris Eſq; that prodigy of knowledge, and 
application, excels not leſs as a chemiſt, than as à natural philoſopher. 

is character is one of the moſt amiable, and deſirable in the world: No 
body ever made more experiments, or with more care and caution, than he; 
nor does any body relate the events thereof with more candour, and fideli- 
ty. He is ever exceedingly wary and reſerved in drawing concluſions 


from his experiments; and rarely concludes coo much. He held, a very 


amicable e ee with all the chemiſts, and other Yartuofi of his age; 
and thus effected a kind of commerce, or communication of ſecrets. Add, 
that he was always perfectly frank in imparting what he had learnt, or 


diſcover d, to the public. | x tor 175 24 
He gives abundance of good things relating to foils, their origin, ſepara- 


tion, preparation, purification, and the ways of fitting them for human uſes: 


as alſo to vegetables : but he is chiefly admired as to what relates to animals, 
and the analyſis of their parts; in which he follow'd the path trod by Hel- 
mont, in his book de Lithiafi. A noble inſtance hereof we have in his hiſtory of 


human blood which contains abundance of the moſt valuable, and exquiſite | 


lue of four thouſand pounds, at the mar- publiſned, Of Spirits, is conjeRured to be, 
riage of his ſervant-maid, which were [ſike Tritbemiuss, mere cryptography ; 
made after this manner: And a piece offwhich is the light Dr. Hook takes it 
in. | 
They were no ſooner gone, than Dee's 
library was open'd, by the queen's order, 
and four thouſand books, and ſeven hun- 
grave of Heſſe of twelve Hungarian horſes; |dred manuſcripts taken away, on pretence 
which could never be expected from aof his being a conjurer. That princeſs 
man in his circumſtances, without ſome] ſoon after uſed means to bring him back 
extraordinary means. again; which, a quarrel with Kelley hap- 
In 1591 they went into Germany, and] pening to promote, he return'd in 1596; 
ſettled ſome time at Trebona, in Bohemia ; and in 1598 was made warden of Man- 
the deſign of which journey is ſome what ſcheſter college, where he died. 
myſterious. Some ſay their errand was] For Kelley, the emperor ſuſpecting he 
to viſit the alchemiſts of thoſe countries, | had the ſecret, clap'd him up in priſon, 
in order to get ſome light into the art offin hopes to become ſharer with him; 
making the powder. Accordingly, they] but ſer him at liberty again, and again 
travel'd about thoſe parts, thro Poland, | impriſon'd him: from whence endeavour- 
Ec. in queſt thereof: and ſome ſay at- ing to make his eſcape, by the ſheets of 
tain'd it; ſome not. Others will haveſhis bed ty'd together; they happen'd to 
them ſent by the queen, as ſpies; and that] ſlip, and let him fall; by which he 
alchemy was only a pretence, or means] broke his leg, and ſoon after loſt his 
to bring them into confidence with the] life. 
people. So, a book which Dee afterwards | 


der of queen Elizabeth, and ſent to em; 
when abroad, was return'd pure gold. 
Add, that Dee made a preſent to the land- 


things ; 
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duce him to give too much belief to many of the arcana they pretend to: 


reaſonings, nobody goes beyond him. His. treatiſe de Acido & Aka 
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Hiſtory of CHEMISTRY. 
things; and on every occaſion he endeavours to found his reaſonings on 
experiments. His treatiſes of the unforeſeen failure of experiments, and 


47 


_ ſceptical chemiſt, ſhew his great modeſty, and moderation; and how far he 


was from that common vice of the chemiſts, boaſting, and promiſing more 


than he could perform. | 5 
He is author of a vaſt number of pieces, all compoſed in the ſame ſpi- Writings. - 


rit. They are ſo many, and printed ſo ſeparately, that it is exceedingly 
difficult to procure a compleat Collection. His ſtyle is a little looſe, and 
diffuſive ; and the courſe of his writings ſometimes interrupted with di- 
greſſions, and particnlarities not very eſſential k. 
One objeCtion is made to him in his chemical character, viz.- that taking 0vrfgte. 
the virtues of his preparations on the report of other people, he com- 
mends ſome of them too much, and attributes virtues to them which ex- 
perience does not avow. For, as he did not practiſe phyſic himſelf, his 
way was, upon making any new preparation, to give it ſome phyſicians to 
make trial thereof; and they, it ſeems, out of complaiſance, would ſpeak 
more largely of it than it deſerved. Hence, thoſe profuſe commendations 
he beftows on the ſpirit of human blood and hart's-horn in phthiſical, and 
on the Ens Veneris in rachitical caſes. . ets 3 > 
As to the point of credulity commonly charged on Mr. Boyle ; there Credulity u- 
does not ſeem to be any great foundation for it: Nobody inquires into Hin. 8. 
things more ſeverely, or {peaks of them more dubiouſly than he. True, 
a long, and intimate acquaintance with the writings. of Paracelſus, and 
Helmout, might poflibly have ſome effect on the bent of his mind; and in- 


and the more fo, conſidering the great number of ſtrange incidents, and 
events which had fallen within his own obſer vation. . 

o. Bonnivs, profeſſor at Leipfic, deſerves to be read again, and again. Bokniue, 
His Diſertat. Chemico- Phyſ. publiſhed in 89, beſide an uncommon reading, 
ſhew that he has made a good number of experiments. And as to his 

hi, is 
excellent; and has let a deal of light into the Affair. 5 
HonuzFRO is one of the moſt expert, and maſterly chemiſts of our age. Homberg. 
He has diſtinguiſhed himſelf by a great number of general experiments, 
as well as by his reaſonings; Which are always perfectly fine, and elear, 
and conducted with all the ſeverity of mathematics. Natural hiſtory had 
received a deal of light at his hands, had his life been continued. He was, 
a perſon of great genius, profound skill, and indefatigable induſtry : he 
was ſupported by the duke of Orleans, late regent of Fance; and per- 


form'd experiments at his expence ; which gave him an opportunity cf . 


trying many things out of the reach of a private perſon. 


ln the late abridgment of his works, | hoped all theſe ineonveniencies are re- 
in three volumes in quarte, tis to be! moved. 


His. 


Pireſted every thing. 
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Hi ftory f CAEMIS TRT. 
_ His writings are diſperſed in the memoirs of the royal academy of 
ſciences, publiſhed firſt by Du Hamel, then by M. Foxtanelle; and in the laſt 
edition of M. Lemery *. 4 1.49] 5 At 1 
Orro Tachswos is a good, and experienced author; but too deeply 
poſſeſs d of the notlon of alcali, and acid: to which he reduced, and 


» Mont Homberg, the great glory of the] His friends ſeeing him thus eftrange him- 
royal academy of Paul cg Was in | ſelf from the Bar, thought to fix 1—— by 


the Eaft-Indies, at Batavia, in the iſland of| marriage ; but perceiving the deſign, he 
Fava, pris year 1652 : his father was a] betook himſelf 8 travel, and were for 
Italy. At Padua he ſpent à year, in the 
ſtudy of medicine, and particularly of ana- 
tomy and plants. At Boulogne, he work'd 
on the ſtone of that name, and learn'd the 
of the Dutch Eaft-Imdia company; where ſecret thereof, which was almoſt loft. Ar 
he obtain'd the Command of the arſenal | Rome he employ'd himſelf with M. A. Celio 
of Batavia. Our chemiſt was his ſecond i in grinding large teleſcope glaſſes ; not 
ſon, by the Widow of a Dutch officer, neglecting any of the arts of that country, 
whom he married on the place. The youth | painting, ſculpture, and muſic. Hence he 
was early deſtin'd for ftudy ; but the ex-|paſs'd into France; and thence into Eng- 
| ceſlive heats of the climate afforded but] land, where he work'd ſome time with 
little room for application thereto: till|the great Mr. Boyle, whoſe laboratory was 
upon his father's quitting the ſervice, and ſ then one of the beſt ſchools of philoſoph 
the Indies at once; and removing with his] in Ewope. From Ergland he went to Hal 
family to Anfterdam. land, where he perfected himſelf in ana- 
M. Homberg, now at liberty to follow tomy, under the famous de Graeff. And 
his natural propenſity, was ſent to Jena, [after a viſit to his relations, now rein- 
and Leipfic, to ſtudy law; and in 1674 was|ſtated in Saxony, he took the degree of 


dmitted advocate at Magdebourg. But he doctor of phyſic at Wittembourg, 
ſoon perceiv'd there was — elſe in! But his ar! hr Soraghon were not yet at an 
end; he was now bent on a viſit to the 


the world to be known, beſide the arbi- 
5 Virtuoſs of Germany, and the North; and as 


trary laws, and conſtitutions of men; 
and the ſpeftacle of nature began to draw by this time he had got a conſiderable 


his attention, and intereft his curioſity, 
His eyes were firſt turn'd upon en : in 
the day-time he would fteal to the moun- 
rains, to learn the names, kinds, &c. there- 
of; and in the night obſerv'd the ftars, 


Saxon gentleman, who having from his 
youth ſtripp'd of his eltate by the 
conqueſts of the Swedes in Germany, went 
to ſeek his fortune in i in the ſervice 


think of ſertling a traffic, and getting others 
in exchange for them. Accordingly, he 
applied to Balduinut; then to Kunkel, at 
Berlin, and procured the ſecrets of their 
and learn'd the names, and diſpoſitions off reſpeQive phoſphori, Metals now demanded 
the ſeveral conſtellations thereof. Thus his attention; and he travel'd thro' Saxony, 
commene ing botaniſt and aſtronomer, with-¶ Bohemia, Hungary, and Sweden, to view the 
out knowing what he was about. [mines . . | 
At the ſame time, Otto Guericke, famous] At Stockholm, finding a chemical labora- 
for the invention of the air-pump, the hemi-[ tory juſt eſtabliſhed by the king then reign- 
ſphere, &c. was bourguemaiſtre of the city.] ing; he wrought ſome time therein, with 
To him M. Homberg applies himſelf to learn] Hierna, phyſician to the prince; and con- 
experimental philoſophy : and that gen-ſtributed greatly to the firſt ſucceſs of the 
tleman, tho otherwiſe myſterious enough, [new eftabliſhment, Here he was often 
either reveal'd all his ſecrets, in favour of applied to on occafion of the difficultie: 
his genius, or could not conceal them from] which divided the learned; and the jour 


his penetration. nals of Hambourg, printed in High-Datch, 
gl 


ſtock of phyſical curioſities, he began to 


LOTT 


88 


"7 | Hiſtory: of Cit mn1stRy. 
Tze Philoſophical Tranſaftionrof the royal ſociety contain many valuable 
3 things in 3 chiefly; of thoſe two excellent authors, Cox and Hare; 
a great part of which are omitted in Lowthorp's abridgment.. Thoſe au- 
thors write nothing bat what they have thoroughly examined; and deſerve 
| well to be ſtudied; both on account of their experiments, and their rea- 
| ſonings. 5 55 : ; 5 3 
The Hiſtory and Memoirs of the royal academy of ſciences are likewiſe 
enriched with a great number of the moſt curious, and exquiſite pieces in 


are full of memoirs compoſed by him on [his preceptor the Abbe de Bois, fince car- 
ſuch occaſions. His next remove was into ind, recommended to him M. Homberg, 
Hodand, and from thence into France, to] as his guide. In 1702, that prince took 
pick up what had before eſcaped him. [him into his family, in that quality, al- 
From Paris, at the earneſt ſollicitations|low'd him a conſiderable ſalary ; and pro- 

of his father to put an end to his travels vided him the moſt magnificent, and beſt 
and ſettle among his friends, he was upon [appointed laboratory, chemiſtry had ever 
the point of returning to Saxony ; known. Here the princely chemiſt came 
had even taken coach, with that view, | daily, receiving the inftruftions of his tu- 
when a meſl; came to him, from 149 yith the utmoſt ardor, and frequently 
M. Colbert, in the king's name«+Thit:preakiprepenting..chem ; entring into all the 
miniſter making him very MERIT. of- detail of the operations, performing them 
fers to ſettle there; after little time take himſelf and even inventing new ones; ſo 
to conſider of the matter, he accepted hat the mater has often ſtood aſtoniſhed 
them, renounced his rellgion, and com- at his difeiple. . . 
menced catholic in 1682; for which he Ihe ſame year, his highneſs procured 
was difinherited by his facher. [M n Tſehirnbauſen's large burning-glaſs 

To avoid being drawn into ine valn from Germ any; a new kind of furnace, of 
ſearch of the philoſopher's ſtone, by a che: Which M. "Forks made a noble uſe. He 
mift, with whom he was employ'd in the [married a daughter of the famous M. Do- 
laboratory of the Abbe de Chalucet ; and for dart, in 1106: ſome years after which, he 
ſome other reaſons; he went to Rome in fell into a dyſſentery ; which was cured, 
85; where he praiſed phyſic with good and returned again from time to time; 
ſucceſs: but after a manner little known] till at length, in the year 1713, it put an 
in that country. end to his life. 

His quality of doctor of MWittemberg he] He never publiſhed __ expreſs work, 
made no account of ; but ee, merely or volume in form: His Eſſays, or Elements 

; | 


on the foot of a phyſician enius. His|of Chemiſtry, were begun to be printed in 
great ſagacity in diſcovering the cauſes off the memoirs of the academy ; and the reſt 
diſeaſes and the remedies required, by|of them were found in good order, and 
nice reaſoning, ſerved him inſtead of ex-|fit for the preſs, at his death. Beſide 
perience. After a few years he returned] which, there are a great number of leſſer 
to Paris; and in 1691, upon the Abbe de pieces, on divers occaſional ſubjefts, diſ- 
Bignon's having the direction of the royal|perſed throughout the ſame memoirs » 
academy, he was adopted into the ſame, none of which but open new views, and 
and put in poſſeſſion of the laboratory of ſhine with their peculiar light; and there 
the academy. And twas chiefly his in- are many of them, which, with the addi- 
duſtry and addreſs in furniſhing matter tion of common matters, others would 
for the meetings, that kept up the com- have made whole books of. His way of 
pany, till its revival in 1699. expreſſing himſelf was ſimple, preciſe, and 
The duke of Orleans, ſince regent of methodical ; and he was as far from the 
the realm, having an inclination to ſtudy natural oftentation of the chemiſts, as 
chemiftry, and experimental philoſophy : from their myſteriouſneſs, and obſcurity. 
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the ſame kind, by Meſſ. Lemery and Homberg above - mentioned; as alſo 
Meſſ. Geoffroy, Lemery the younger, Boulduc, &. e Fairy: 
Theſe authors we would have read in the ſame order wherein they are 
here enumerated : and of all the writers in chemiſtry, tho almoſt infinite in 
N theſe few are all we can heartily recommend for the ſtudy 
thereof. ; | | | 855 | 
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Hemiſtry is an Art, whereby ſenfible bodies contain d in veſſels, (or at Chemiftry Ack - 
leaſt capable of being contained therein and render d ſenſible;) are ſo ved. 
chang'd, by means of eertain inſtruments, and eſpecially fire, that their 

FH ſeveral powers, and virtues are thereby diſcover d; with a view to the 
uſes of medicine, natural philoſophy, and other arts and occafions of life. 

This definition may appear prolix, and circumſtantial ; but with our ut- 
moſt endeavours, we could not frame a ſhorter, that would expreſs the 
full ſcope, obje&, and inſtruments of chemiſtry, ſo as to diſtinguiſh it from 
every other art: a thing, all the writers of chemiſtry have hitherto ſtum- 
bled at. For chemiſtry cannot juſtly be call'd the art of reſolving bodies, as 
Regius, Paracelſus and others define it; ſince, on ſuch footing, it would not 
difter from mechanics, which certainly reſolves bodies. Nor is the matter 
mended, by ſaying it is the art of analyzing bodies by fire, as Helmont has 
done; nor by ſalt, as others would have it: Theſe definitions including on- 
ly a part, inſtead of the whole. And with as little propriety is it term'd the art 
of ſeparating the pure from the impure; becauſe it compounds as well as ſe- 
parates, and frequently mixes the impure with the pure. 

To ſhew that the definition of chemiſtry, which we have above deliver- 
ed, is juſt, and adequate; we ſhall take it to pieces, and explain every part 
thereof : And ſuch explanation will comprehend the whole Theory of che- 
miſtry. H 2 Chemiſtry, 
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T Hiſtory aft O:. 


An Art, Chemiſtry, then, is an art; and art is defin d, by the philoſophers, a ha- 
bit of the mind, operative, or effective, according to right reaſon ; or, more 
intelligibly, a habit of the mind preſcribing rules for the due production of 

certain effects; or, {till more ſenſibly, the introducing of a change in bo- 
dies, from ſome fore-knowledge or deſign in a perſon, call'd an artft; in 
whom reſides a principle, or faculty of acting.“ To illuftrate this by an ex- 

ample: a block of marble being given to a ſculptor, whereof to form a 

ſtatue of Mercury, if the man can do the thing, he is an artiſt ; and that prin- 

ciple within him, whereby he is enabled to perform it, is the craft or art; 
which, apparently is no other than the knowledge he has how to make the ſta- 
tue out of the marble. To this end it is neceſſary that he have a juſt idea of 

Merrury, who is deſerib'd as a handſome, alert youth, with wings, &c. But that 

is not enough; for every learned man knows this, yet cannot ma ke the ſtatue: 

he muſt therefore, know how the thing is to be effected, and by what aſ- 
ſiſtances; particularly, that in any piece of marble all. forms are concealed ; 
6 Þ y TDIE al 
and therefore, that from the preſent block he is only to take away every 
thing redundant, as in the face, hands, @c. but to add nothing. He muſt 
know farther, in what manner this retrenchment is to be made; and how 
much to be taken away : nor is this ſufficient ; but he muſt underſtand by Rm 
what inſtruments it is to be done; as the mallet, chiſſel, &c. and how todi- Wai 
rect theſe inftruments. All which muſt the chemiſt know, in his art, as 
| well as the ſtatuary. | . i ng 

Which changes We add, in our definition, that chemiſtry is an art which changes bodies: 

1 9255 Whence it appears, that body is the object of chemiſtry. Now we call body 
whatever is extended, ſolid, hard, impenetrable, moveable, figurable, duc- 
tile, Tc. And ſuch body chemiſtry regards as its object; yet all body has 
not the privilege of being this object: For bodies we obſerve are either ſen- 
fible or inſenfible. : | | . 

And particular- The ſenfible are ſuch as affect our ſenſes ; or have ſuch a determinate 

6 magnitude, figure, and diſtance, with regard to our organs of ſenſe, as to 
produce changes therein, whoſe effects come under the notice of the 
mind. . 7 

Inſenſible are ſuch as do not fall under our ſenſes ; that is, ſuch as are ei- 

ther ſo ſmall, or ſo remote, that their action on the organ works no nota- 

ble change. Thus the air, wherewith we are every way ſurrounded, is 
full of an infinite number of heterogeneous corpuſcles, which have indeed an 
effect on our bodies; but tis ſuch an one as our ſenſes take no cognizance of. 


* The leſs curious of our readers, may|part, in its order, and enlarges it to its pro- 
not care to enter ſo far into the 2 i- per bulk. When he comes to body, that 
cal origin of chemiſtry, But where ſo ſpa- complex thing, the reader would imagine 
cious a ſuperſtructure is to be raiſed, one] he had loft the view; but, after dilating, 
cannot well go too deep for a foundation. | and 3 it by degrees, till he has diſ- 
Our author's oeconomy here is admirable : covered all ir contains, he returns, and 
His definition is an epitome of his whole|goes thro' the reſt. This hint, will let the 
book; or the book a paraphraſe onjreader into a method, beautiful beyond ex- 
the definition. He firſt gives us the | preſſion, 
whole in miniature ; and then takes every 


Now, 


- vas, chemiſt only regards inſenfible bodies as its objects, ſo far as 
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they are capable of being rendered Jenfible ; whence, in effect, it conſiders none 


bur ſenile ⁶œ 2 DS LEED RW | 
It muſt be added, that even all ſenſible bodies are not objects of chemi- Contained in 


EI ſtry; but only thoſe which are capable of being contained in veſſels. Thus the mags 
Aon, tho a ſenſible object, is no object of chemiſtry, becauſe not capable of 
| being contain'd in veſſels. But there are abundance. of inſenſible bodies 
whiC 


ich may be render'd ſenſible, and included in veſſels; as is evident from 


chemical ſpirits ; which often are only an inſenſible aura or exhalation, that 
| would fly away unperceiv d; but being caught and collected in alembics 
| and retorts, come: under the notice of our ſenſes. | 1 


| The objects therefore of chemiſtry are of two kinds, viz, any ſen/ible bo- 
dy fit to be included in veſſels; and any inſenſible body capable of being 
render'd ſenſible, and included in the like manner. | 

| "Theſe objects chemiſtry conſiders only ſo far as they diſcover themſelves 

by their effects: Thus, what gold is in it ſelf, no body knows; but what 


ic docs, we all know; and fo far as it produces certain effects, ſo far we 


underſtand its nature, and no further. | | 
| In treating of bodies, we uſually divide all ſenſible nature into three claſſes, Body divide 
* which the chemiſts call kingdoms, viz. the foſſil, wegetable, and animal kingdom. 4 . ad 


I his diviſion, which at firſt fight appears groſs and inaccurate, is, in 
reality, very ſubtile and adequate; being taken from the three different 


manners of growth which obtain among bodies. For all bodies either grow 


2 to the earth, in ſuch manner, as that there is no apparent diſtin- 
ction of parts containing, and contained, f. e. of veſſels, and juices circula- 
ting in them; which are called foſſils : Or they grow adhering to the 
earth, ſo as that there is a real difference of veſſels and juices diſcernible 
therein ; which are vegetables : or laſtly, they grow without adhering to 
the earth at all; and are called animals. | 


Each of them we ſhall conſider in its order, and frſt 


Of 
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O Fossils, or the Fuſſil Kingdom. 


*Doſfte. WV have already divided bodies into three claſſes; to one or other of 
which, all of em, the primary elements, fire, water, air, and earth 
excepted, may be referred. _ | | 
= bs We begin with the moſt ſimple, and inorganical, viz. foils ; the general 
i Defined notion whereof is comprized under the following definition: A felſil, ſome- 
times alſo called mineral, -#s à ſenſible body generated and growing, in and 
f the earth, whoſe conſiſtent parts are ſo fimple and homogeneons, that there is no 
apparent diſtinction of veſſels and juices ; or between the parts and the whole, 
This character holds of foſſils, and ofthem alone: Thus gold, ſilver, and the 
other metals, antimony, ſalts, ſulphur, ſtones and other minerals, really grow 
fixed to the earth; and in ſuch manner, that if they be divided into the minuteſt 
parts, they will every where appear the ſame ſimilar ſolid matter, without 
any ſhew of veſſels and humonrs. And thus, ſhould it be urged that ſpirit of wine 
muſt, on this footing, be a foſſil, becauſe homogeneous in all its parts, and exhi- 
biting no diſtinction of veſſels and juices; the anſwer is obvious: ſince ſpirit of 
wine, as ſuch, is not generated of or under the earth; neither is it a vegetable; 
that denomination including the whole compages or ſtructure, out of which 
the ſpirit of wine is prepared. Or, if a ſecond ſhould argue, that antimony 
ſhould then be no foſſil, ſince it contains a ſort of heterogeneous ſulphur : 
tis anſwered, that as to our ſenſes, tis in all reſpects a foſſil; ſince whatever 
portion you take thereof, tis the ſame indiſtinguiſhable matter, and has all 
the characters of antimony. 1 5 
Ta divided. Now foſſils are either ſimple or compound: Simple are ſuch whoſe parts, 
howſoever divided, are all of the ſame nature, i.e. of the ſame gravity, mag- 
nitude, figure, hardneſs and mobility: As quick-ſilver, which tho divided 
to infinity, is found every where the ſame in all theſe reſpects. 
Compound are thoſe which may be divided into different, or diſſimilar parts; 
or, Whoſe parts are unlike in magnitude, figure, hardneſs and mobſllity : 
As antimony, which may be reſolved by fire, into ſulphur, and a metalline part. 
imple foſſils The SimpLE Fossits are, 1. metals, 2. ſalts, 3. ſtones, both vulgar and 
precious ; and 4. earths. 

Cempound foils, The Compound Fossils are, 1. all ſulphurs, 2. ſemi-metals, or what we 
properly call minerals, 3. bodies combined out of the preceding foſſils, ei- 
ther ſimple or compound. | | 

Metals making the primary head in foſſils, we ſhall treat of em in the 
flrirſt place. | | ; 


Firſt 


Py 


— 
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METALS. 


1 Mali: u fnple, faltet body that fuſes, and becomes fluid by fire, and Mee du. 
. A by cold coagulates and hardeus into a: ſolid maſs, capable of diſtending under 


the hammer. | | | ; | 
We call it fimple, ſince it may be ſaid of every the minuteſt particle of a 


Y metal, e. gr. a grain of gold, that itis gold, or has all the properties of gold. 


= Pu/ible by fire, that is, when expoſed to a great fire, it diffolves into parts 
= which are eaſily moveable: among themſelves, or 1 are in actual mo- 
tion. Fixed, i. e. bearing the fire without flying off in vapour: tho tis only to 


= a certain degree that metals are fixed ; for by the large burning glaſſes of 


ener body in nature: for a diamond, tho” a ſimple body, is not fufible in 


MNeſſ. Tiehirnbau ſen and Villette all metals readily eraporate. 
: Such is the proper idea-of a metal, which is no ways applicable to any 


7 5 the fire, nor capable of being firetched under the hammer. And ſalt, tho' dif- 
folvable by fire, is not malleable, but breaks under the hammer. It may be 


added, that there are certain woods which yield in ſome meaſure to the 


hammer; but then they fall to duſt in the fire: and fo of the reſt. 


We find but fix M rAls in all nature, viz. gold, lead, filuer, copper, iron, Divided. 
and tin: tho to theſe the chemiſts uſually add a feventh,viz.mercury or quick=. | 
| ſilver ; but with ſome impropriety, as it has not all the characters of a me- - 
tal, nor ſcarce any thing in common with the other metals, except weight 
and ſimilarity of parts. Thus it is neither diſſoluble by fire, malleable, nor 
fixed; and in effect, it ſeems to conſtitute a peculiar ſpecies or claſs of foſſils. 
But the chemiſts, tho at firſt they ſeem to have been overſeen, yet have ſome- 
what to alledge in their behalf: for mercury, they hold the baſis or next 
matter of all metals; or, if you had rather, metals themſklves are only mer- 
cury fixed: and thus by only throwing in ſulphur, its parts are bound toge- 
ther, and form a metal. Hence, as tis only a circumſtance that is wanting 
to make quick-ſilver a metal; ſo near an affinity may well warrant the 
calling it by that Name. 22 | 
| Theſe metals, have obtain'd a kind of apotheofis, or tranſlation into hea- Mal 3 
venly bodies, or planets : thus gold is called e or the ſun; ſilver luna or they, lee. 2255 
moon, &c. which preceeded, no doubt, from ſome fimilitude, which the an- | 
cients imagined between the planets and the metals. The planets we know 
tcok their names from hero's and deities 3 and the ſame. names came in 
time to be given to metals. 


iy 


Thus, in the table of emeralds aſcribed to{ tion near the city Memphis in theſe terms; 

Hermes, tis frequently repeated that the me- | There is heaven above, and heaven below ; ſtars -- 

tals below are the {ume as thoſe above. atove and ftars below : every thing that is above 
And we read of an ancient Copitic Inſcrip- | is belaw. 


Nor 


— 
. ©» * 


The ground 
thereoj. 


* 


the ſeven planets in heaven, and of the metals on earth, is the ſame. 


The charaFers 


they are dime jects, are thele. l 


originally taken from the ay of the Perfians, 


head; for a ſtout man, a lion; for a perfect thing, a circle, Cc. which 
manner ſtill obrains among the Chineſe, and hence that difficulty, ſo much 
complain'd of, in learning their language; the number of their chara- 
ers being ſo great, that even the moſt learn'd among their Mandarin, 


as we ſometimes ſee in our porcellane, or china-ware, which thoſe people 
_ readily read. | 


| Rationale of the 
characters. 


tals themſelves. Their firſt character 


are equal; properties which correſpond very aptly to the ſun in the hes- 
vens, and to gold on the earth. | 0 


neſs of Mars, bears a near reſemblance to that of red-hot i#0z : the pale li- 
vid aſpect 


1 
a 
1 
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Nor does the thing appear r eee, if cloſely attended to: for that 
vigorous brightneſs is not leſs conſpicuous bY wes than in the ſun : the white 
our of ſilver agrees very well with that of the moon: the glittering fierce- 


of Saturn is well repreſented by the colour of lead: and the va- 
riety obſerved in the appearances of Venus, is imitated by the different co- 
lours of copper; and ſo of the reſt. 3 3 | 
The caballiiſts, and after them the aſtronomers, uſe the ſame characters to 
denote the planets,as the chemiſts do for the metals; and hence the ſcale of 


The characters which denote the metals, and ſome other chymical ſub- 


"Oo, 
Luna. | 
Venus. 5 


© Gold 
C Silver 
2 Copper, a 
& Aron, 4 Mars. 
1 8 r org Jupiter, 
. "Sad. 14> TR: 
. V Quick-ſilver, Mercury. 
+ Vinegar 5 Corroſiveneſs. 
. 5 Antimony, J Che king's bath. 
. Theſe characters appear to have been in uſe among the moſt ancient che- 
miſts. They are ſaid to be of a thouſand years ſtanding; and to have been 


Tis certain, there have always been two ways of writing: the one by 
letters, arbitrarily pitch'd on to denote things; as that in uſe among us: 
the other by charatters, or images of the things denoted, called hieroghyphicks: 
ſuch was that of the e wha, who to denote a dog, put a dog's- 


ſcarce underſtand a twentieth part of em. The images they uſe are ſuch 


This hieroglyphic or caballiſtic manner of writing was adopted by the 
chemiſts; who denoted their metals by characters that ſeem drawn from 
the very depths of chemiſtry, and hold forth the intimate nature of the me- 


© Gold is a circle, with a point in its centre: now the circle, tis noto- 
rious, is a ſymbol of perfection, and ſimplicity ; and was always uſed as 
ſuch by the ancient caballiſts: in reality there is no figure more ſimple, 
uniform, or perfect than this; it comprehends the greateſt ſpace under the 
leaſt ſuperficies; and all the radii drawn from its centre to its circumference 


* 


For 


| Theory of CHEMISTRY. 57 
For gold is the moſt ſimple of all metals; every particle thereof being of 4 
bh the ſame nature with the whole: and at the ſame time it is the moſt per- 
feat; as being the heavieſt, and including the greateſt quantity of matter 

under the leaſt furface. Its nature therefore is well denoted by the figure 
above deſcribed. HO 
_ . © Is the character ſignifying filver on earth, and the moon in the hea- 
vens. This figure would be a perfect circle, if the inner part were 
properly applied to the outer: thus of C, CC, would ariſe O. 
_ Now, the chemiſts all agree, that ſilver is half: gold; or, that part of it is 
—_ 2cold ; only, that part lies hid. Accordingly, its character denotes gold half 
1 Cted ; for, ſay they, if you can but turn the gold-part that lies hid in 
== the ſilver, outwards; your ſilver will be converted into gold. Thus gold being 
ca accounted the moſt perfect of all metals, ſilver comes the neareſt therero ; 
_—_ conſequently tis a fort of ſemi-gold. Monſ. Homberg ſhews, that pure ſil- 
ver, perfectly purg'd of all gold, being kept a long time in the fire, al- 
—_—_ ways gains a little portion of gold, i. e. part of it becomes gold. 
MS y Copper, is a circle, with a croſs underneath ; and denotes that the body 
or baſis is gold, tho' join d with ſome corroſive menſtruum. 
For a croſs, + is the character whereby all corroſives, as fire, aqua for- 
111, vinegar, and other ſharp diſſolvents, were denoted by the ancients; 
= thoſe being things that uſe to rorment, and as it were crucify : now, all 
= the adepts allow copper a noble metal, only debaſed by a ſharp, corroſive, 
= or arſenical poiſon adhering thereto, which is capable of deftroying men; 
and which taken away, the copper is left gold. Accordingly copper, of all 
metals, ſilver only excepted, is allowed to come neareſt gol 
I d Iron, this character likewiſe denotes gold at the bottom; only its up- 
per part too ſharp, volatile, and half corroſive ; which being taken away, 
.the iron would become gold. | | | 
Accordingly, the chemiſts hold that iron comes neareſt to gold after co 
Der. Tis Bafi Valentine's tenet, that Mars and Venus together make Sol. The 

me author introduces iron by way of proſopopœia, ſaying, if you put off 
my eloaths, i. e. the corroſive, you will come at my ſoul, i. e. the intrinſic 
nature of jron. | | 

Y Tin is held to be one half luna, or filver, and the other half corrofive ; 
which is denoted by the ſemi-circle, and the croſs added thereto. + In 
effect, it comes the neareſt of all metals to ſilver, and has moſt of the proper- 
ties of it, excepting weight: and they agree in this particular circum- » 
ſtance, that they both grow bitter in acids ; which no other metals do. 
Mr. Boyle is even of To that tin and filver are the ſame body ; onl 
that there is a deal of corroſive ſulphur in the former: hence filver an 
tin fuſed together, mix and cohere ſo intimately, that there is ſcarce any ſe- 
parating em, even by lead. | | 

h Lead appears to be the character of tin inverted, with the corroſive 
paſſing through the middle. It is variouſly wrote; has frequently a 


double croſs h;, to ſhew that it corrodes on all ſides. 


Accordingly, all metals are deſtroyed by lead; gold and ſilver only ex- 


cepted : and hence this character is here uſed to denote it principally as a 
I cor- 


* 


metals. 


Their eie bt 
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Theory of CREM IST Rr. 
corroſive, tho? the middle part bears ſome reſemblance to luna, or filyer 3 
— there is a real correſpondence in colour, taſte, Cc. between lead and 
niver. | pq . C 
& Quickſilver evidently ſhews gold in the middle, or body of it, filyer 
at top, or in the face, and a corroſive at bottom: accordingly all the adeprs 
ſay of mercury, that it is gold at heart, whence its heavineſs that its outſide 
is ſilver, whence its white colour: but that there is a pernicious, corroſive 


ſulphur adhering to it, denoted by the croſs ; that if its brightneſs, and its 


corroſive could be taken away, it would remain gold; that the quantity 
of ſulphur is here ſo great, as to render it wholly combuſtible by fire; that 
the more tis burnt, the nearer it comes to gold; and that were it perfectly 


_ calcined and'purified, and its colour changed, it would be gold. 


The like is aſſerted by M. Homberg; viz. take out the corroſive 
ſulphur denoted by +, and the whiteneſs ſignified by C, and mercury, 
will be © gold. And hence that maxim upon mercury: Strip me of 
my clothes, and turn me inſide out, and all the ſecrets of the world will 
come forth. ; e 1 

& Antimony, is a circle, denoting the body of gold; to which a croſsis ad- 
ded, to ſhew it a corroſive ; and becauſe the corrofive prevails, the crols is 
placed at top. Accordingly antimony is the deſtruction of all metals, ex- 


cept gold ; t ie other five, with ſtones, ſalts, &c. being all loſt in the corro- 


five. * F os = 
Again, the character of antimony is the ſame with that of tellus, or the 


earth ; as being a ſort of chaos or univerſal body ; and accordingly Bafil 


Valentine calls 1t omne in omnibus. : — 
We now ſee why the ancient chemiſts had recourſe to a kind of images of 
bodies, and directed their followers to ſeek for all things, in the grand 
World; as is well ſhewn by Pantaleon and Suchten. The truth is, ſome- 
thing obtains in the planets and heavenly bodies, very like what we ſee in 
minerals; ſo that there is a real foundation for the alluſion. WEE 
The common radical character of metals is, that of all known bodies 
they are the heavieſt : by Dr. Halley'sexperiments, the weight of gold to that 
of glaſs is determined to be as 7 to 1 ; and the weight of tin, tho' the ligh- 
teſt of all metals, to that of gold as 7 to 19; which conſiderably ſurpaſſes the 
weight of all ſtones, marbles, gems, and other the moſt ſolid bodies; as 
appears from the tables of ſpecific gravities. | 5 - | 
he lighteſt of all metals, therefore, is fix times as heavy as water ; and 
there is no body, beſide a metal, whoſe weight will hold thatexceſs. So 
that to the definition of a metal aboye laid down, we might add this circum- 
ſtance, that it is at leaſt fix times heavier than water, | 55 
This being laid down, it appears from the ancient atomical philoſo- 
phy, ſo nobly retriev'd by Sir I. Newton, that the matter of bodies is pro- 
ortionable to their weight ; or that the weight of any body is as its ſub- 
ance. Now, this holds peculiarly of metals, which are fo perfectly diſtin- 
guiſh'd from other bodies by their weight, that no body but a metal can have 
the weight of a metal. | . | 


% 


— 


Theory f CHEMISTRY: 5 

$ oyal ſociety Furniſh us with various experiments in this kind: 4 
an the ſeveral metals and other ſolids, they have examin d hydro- | 

ſtatically, by weighing em bulk againſt. bulk, in air and in water; and the 
weights of the fluids, by weighing an equal portion of each. By ſuch ex- 

| periments they find, that taking the ſame weights of water and gold, the 
Pulk or magnitude of the former is to the latter as 19636 to 1000: conſe- i 


ently, that the weight of gold is to water nearly as 19 to 1. 8 
| T The — —_ g's the ſeveral metals thus determined, ſtand as 


FREIE THEE f 

PT. | Gold —— 19636 Iron—7852 
= Quickſilver 14019 Tin — 7321 
FF | Lead 11345 Stone — 2000 


Silver 1053; Water 1000 
Copper 8843 Air 157 


WW But it is to be obſerv d that ſuch weights cannot be aſcertain d to geome- 
Ws trical exactneſs, unleſs we know the juſt proportion of the heat and expan- 
on of the metals; for the ſame degree of heat will rarify one metal conſide- 
rabiy more than another. Add, that there will ſome inaccuracy' ariſe 
from the air; its weight to that of gold, is here laid down as to 19 ; but 
cis is only to be underſtood of pure fine air, ſuch as that about London or 
Paris: groſſer air, as that in moſt parts of Holland, is found to gold as 
WW 1000 to 1. If what Mr. Boyle, and M. Mariotte contend for, be true, viz. 
that air is capable of being condenſed ad infinitum, it may even be made 
beavier than gold ; as by being compreſs d above 19 thouſand times, it muſt 
be: bur this is chiefly conjecturd.. LES | 2 . 

This doctrine of ſpecific gravity of metals is of the utmoſt uſe in the buſineſs x,,,,rva,e tere- 

of mines: for if in digging, you meet a glebe or mineral, whoſe. weight is 6 of #eceſory is 
| times as greatas that of water; you may ſafely conclude there is metal there - en 

in. Again, if the gravity of the body found be to that of water as 18 to t, you n 
may reſt ſecure there are at leaſt, ++ parts of gold in it: for as there is no 
body heavier than gold, nor any body that comes nearer the weight of gold 
than pure quick-ſilver, whoſe weight is to that of water as 14000 to 1000, or 
as 14 to 1; it follows of neceſſity, that the body, whoſe weight is as 18 
to one, muſt have -+ parts of gold in it. And if the other parts be not 
2 filver, but ſome other body, the proportion of gold therein will be 

ill greater. | 5 A 4 

L | old, 


* The origin and formation of metals is] whence they have ſince been raiſed by the 
ſomewhat obſcure ; tho we have two or action of the central heat, up toward the 
three ſyſtems to account for it: the firſt | ſurface, and depoſited there in all parts of 
ſuppoſes rhe metalline particles to have the globe. Such is theopinion likewiſe of ma- 
been form'd from the beginning, and ran- ny of*the modern naturaliſts, as of Des Cartes, 
ged by the law of graviry, in regular ftra-; Dr. Woodward, &c. The ſecond ſets aſide this 


ta, next the center of the earth; from pre-exiftence, and ſuppoſes metals to be 
| I z form'd 
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Gold, then, being the heavieſt and nobleſt of all metals, we BE \ with 


gold, and proceed to the reſt in the order, wherein their gravity pla- 
ces them. . EM WERE... 
| 601 D. 


earth: and for M. Geoffroy's artificial iron, 
he avers, that its ingredients do all really 
contain iron in themſelves; and mentions 
the operations whereby it may be extracted. 
To this M.Geoffroy anſwers, that the quan- 
ty of iron procured from each of the ingre- 
ients, ſeparately, is infinitely leſs, t 
when'rthey are mixed; ſo that the mix- 
rare ſtill produces metal. Beſide, M. Le- 
uſes oil in the operations; now oil is 
not a ſimple ſubſtance, but is compos'd of 
earth, an acid, and a ſulpburous part, which 
re the very three principles required to 
the formation of iron: ſo that in all proba- 
by more cloſely aſſembling, 
and uniting theſe principles, makes the i- 
ron it was thought to extract; the means 
uſed to procure the ſuppoſed iron from the 
ingredients being preciſely the ſame with 
thoſe whereby iron is compoſed. And thus 


form'd, or generated de now, by the occa- 
fional mixture of certain matters, wherein 
nothing of a metalline nature was g 
contained. 

This opinion, which is the moſt ancient, 
and withal the moſt common, is confirmed 
from the inſtance of artificiel metals. M. 
Geeffroy, from a mixture of ſulphur, a vi- 
triolic ſalt, and a clayey earth, brought an 
iron, which he maintaips to be a new pro- 
duQtion, or a compoſition of thoſe princi- 
ples. He adds, that the aſhes of all vege- 
tables afford iron, which it would be hard 
to ſuppoſe lodg'd in the plant ir ſelf, and 
muſt rather be deem'd the effect of the 
fire in calcination. Again, clay does not 
ſhew the leaſt fign of any metal, work it 
how you will, without mixing ; but add 
linſeed oil to it, and by fire you will have 
a metal, which is no other than real iron. 8 
In effe& there are divers other matters, does the noble ſtrife ſtand, as it were in e- 
which give no ſuſpicions of being metalline, | guilibris; to be derermin'd as new lights, 
andyet afford a ponderousſubſtance, to which | and future diſcoveries, ſhall direct the ſcale, 

fire gives all the properties of iron; ſo that In the mean time we may add, that iron 
tis probable, metals are only form'd by the is not . produeible, by the mixture of 
aſſemblage or eombination of certain matters different ſubſtances, wherein there was no 
or principles ; much as ſulphur is, by the appearance of iron before; but even in 
admixtureof an inflammable principle, with | the ſame, ſimple ſubſtance, by mere force 
a vitriolic ſalt, When theſe matters, which | of fire: thus Mr. Boyle relates,” that he had 
we may ſuppoſe continually circulating| a ruddy, mineral powder, which the load- 
thro' the s of the earth, meer with an{ftone had not the leaſt effect upon; but 
earth which has an affinity with em; they | which being wetted with linſeed oil, and 
Kick therein; and thus ariſe mines, me- then kept glowing hot in a crucible for 
talline veins, c. ; two hours, turn d - blackiſh, and would 

What farther confirms this, is, that if earths| then adhere to the ſame load-ſtone, almoſt 
or ſtones of different kinds be put in aas . as if it had been a heap of iron 
mine, different metals will be produced | filings. Bur, continues he, the operation 
therein. Thus Albertus Magnus remarks, of the fire, perhaps, contributed to the 
that the ſame ſtamen of gold by adhering | change as much as the linſeed oil; for ſome 
in different glebes has degenerated into | of the ſame red powder being kept ignited 
ſilver: and ſeveral other authors affirm, that] in a crucible, without the liquor, after- 
by changing the earth of a mine, the metal] wards appear'd magnetical. Adech. Prod, of 

comes changed. | _ | Magnet. RE | | 

M. Lemery, the younger, attacks this | The third opinion is that of M. Tourneſort, 
To with great addreſs : the iron in rhe who holds that metals have their origin 

es of plants, he maintains, really exiſt-¶ from ſeeds or eggs; that their produtiion 

ed in the plants themſelves ; being rais'd in ſ and growth is no more than an opening, or 

their veſſels, along with the juices of the [expanſion of the ſeminal parts; and in 1 
| | wo 


biliry, the fire, 
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PR property, 
of all bodies in nature. 


WS times more than water, 


= perties of gold ma be imitated, its 
erer therefore we find the ſpeci 
= weight of water; there, bey 


of gold in it; there being, 


18, to 19. 


| word, that they are organized bodies, and 
have veſſels with juices circulating there- 


in. 
1 Thi ,which is chiefly founded on 
4 ſuppoſed aralogyberweentheſeveralworks 
of nature ſome authors are fond of, we 
ſhall have occaſion to ſpeak. of more fully 
hereafter, 1 
Metals are chiefly found in mountains; 
but whether it be that they grow more 
there than in plains, or only are eaſier come 
at, and more commodioufly dug, does not 
ear. The figns by which they diſcover 
a Mine, are, the mineral taſte of the wa- 
ter; the exhalations it emits; the diffe- 
rence between the face of the ſoil there, 
and in the adjacent parts, in froſty wea- 
ther; and laftly, bareneſs of graſs, and the 
pale hue thereof. | 
Mines are ſometimes open'd e er the me- 
tals be quite form'd; and are ſhut up again, 
to 2 time for their coming to maturity. 
Others, after they have been quite exhau- 
ſted, and have lain by for ſeveral years, are 
found as rich again as ever: * of 
this Mr. Boyl- gives us in tin mines; Azri- 
cola, Boccacuis, &c. in lead mines; Pliny, Stra- 
bo, and Cæſalbinus in iron mines: the like 
accounts Mr. Beyle mentions of ſilver mines; 
but he could hear of none of gold mines. 
It is likewiſe found, that the ore of lead, 


2 * By 
0 W 2 
$ . 2 is þ | 
9 < I , 7 
b * ww 
* — oy 3 2 
8 . * 4 > 2 & " \ 8 3 — E 
WES * * » Ms © % £3. 2 £2 — x. 
© 1 * 5 3 2 3 : 
| i : G 0 
2 
if 4 — $ OS. < 


or charafteriftic of gold, is, that it is the heavieſt 6ol& 
We have obſerv'd, that it weighs nineteen 12, pueife gr. 
taking bulk for bulk: and this prope 
| ſeparable from it ; no aſſured method having ever . 
render gold mare or leſs heavy *. Add, that whereas all the other pro- 
weight alone is inimitable. Where- Irinitable. 
fic gravity of gold, 7. e. nineteen times the 
ond all contradiction 
| have a maſs of matter heavier than mercu f 
as already obſerved, no intermediate body be- 


| tween mercury, and gold; e. gr. no body, which is, to gold as 16, or 
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yet been found out to 


is real gold: So, if I 


it is ſure that there is a ſhare 


by in heaps, does, in tract of time, become 
impregnated anew. Add, that at the fa- 
mous gold mine at Cremnitz in Hungary, af- 
ter a vein is almoſt ſpent, they caſt in large 
quantities of earth; which after ſome-years 
affords gold as before: and at Corbac in 
Weſtphalia, they melt gold out of their heaps 
once in four years, in which time it is ge- 
nerated afreſh. | © 25 2m 

The veins of metals always follow one 
conſtant direction: if they run ſouthwards, 
they never decline either to the caſt, or 
weſt : and if they happen tobe interrupted, 
as by rivers, c. they reſume their for- 
mer direction on the other fide. - Indeed 
there are ſome, very rare, inſtances of « 


— taking a new direction: but then it 
perſiſts inviolably therein. Nouv. Cours de 
Chymie. | 


My Lord Bacon, indeed affirms, that he 
had the ſecret 'of making mercury pene- 
trate gold, ſo as to increaſe its weight ve- 
ry conſiderably, without any addition to 

its bulk. Whether or no his proceſs will 
anſwer, we cannot ſay : the experiment is 
too coſtly to make. But there is nothin 

improbable in the thing. For gold, for all 
its great weight, is known to be very po- 
rous : water may even be forc'd thro' its 
interſtices, and why not mercury ? Sir J. 
Newton computes, that gold has even more 


and other metals being wrought, and laid 
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pores than ſolid parts. Optic. p. 242. 
Whoever 


is in; vity. 
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n 
MISTRY. 
© Whoever, therefore, would make gold, muſt be able to add to the 
WS wy ni; other metals; ſo as to render them equiponderant with gold. 
MISS ence, if any fraudulent alchemiſt ſhould dbtrude a metal on you for 
WW. gold; take a piece of pure gold, hang it by a hair or thread to a nice ba- 
lance, and 288 equal weight of the ſuſpended gold by another hair, to 
the other end of the beam; then immerging both pieces in water, if the 
alchemiſt's gold be pure, the water will retain both” pieces in equilibrio, as 
| . otherwiſe, the adulterate metal will riſe, and the pure de- 
Tes duftility, The ſecond property of gold is, that of all known bodies, it is the moſt 
and nalleability. quctile, and malleable ; and, of all bodies, its parts cohere with the great- 
eſt obſtinacy ®. N J RS tt 
Our gold-beaters, and wire-drawers, furniſh us with abundant proofs 
of this property: they every day reduce gold into leaves or lam mcon- 
ceivably thin; yet without the leaſt aperture, or pore diſcoverable even 
by the microſcope : a ſingle grain of gold may be ſtretched under the 
hammer into a leaf that will cover this houſe ; And yet the leaf remain ſo 
compact, as not to tranſmit the leaſt ray of light; nor even admit ſpirit 
of wine, the fineſt and ſubtileſt fluid in nature, to tranſude, or pals thro 
Dr. me took the following method to compute the duttility of gold: 
He learnt from the wire-drawers, that an ounce of gold is fuſficient to gild, 
. 1. to cover, or coat, a ſilver cylinder of forty-eight ounces weight; which 
4 may be drawn our into a wire ſo very fine, that two yards 
t 


ereof ſhall only weigh one grain; and conſequently ninetyreigbt yards 


r 
3 * 


old 
of 8 


+ of the ſame wire only forty-nine grains. So that a ſingle . | 
' WP here gilds ninety-eight yards; and of courſe the ten thouſandth part 
r grain is here above one third of an inch long. N . 
And ſince the third part of an inch is yet capable of being divided into 
ten leſſer parts, viſible to the naked eye; it is evident that the hundred 
* part of a grain of gold may be ſeen without the aſſiſtance of a 
microleope: 2/7” 75 e n ORs 
| e in his Calculus, he found, at length, that a cube of gold, 
whole {ide is the hundredth part of an inch, contains 2, 43 3, o00, oo vi- 
ſible parts: and yet, tho the gold wherewith ſuch wire is coated, be 
ſtretch'd to ſuch a degree, ſo intimately do its parts cohere, that there 
is not any appearance of the colour of the ſilver underneath f. 8 

* : | * 18 


> * 


* Sir I. Newton, ſhews, that the primi- 
tive, or component particles of all bodies, 
are hard: that they are only laid together; 
and that the cauſe of their cohefion is ſome 
attractive force ſuperadded to em, where- 
by they unite together into larger particles, 
and thoſe, at length, into ſenſible maſſes. 
Now, if the compoſition be ſo, as that the 
particles, under the circumftances of t heir 


attractive or eoheſive force, are liable to 
ſlide eaſily on one another, the body be- 
comes dudtile, or malleable, or ſoft. 
Optics. P · 370. . 

'+ Mr. Boyle examining ſome: leaf - gold, 
found, that a grain and a quarter's weight 
took up an area of uare inches: 


ſuppoling, therefore, the leaf divided by 
parallel lin 


es 128 of an inch apart; * 
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WS This. tenacity, or force of coheſion in the parts of gold, which appears 
—_ ſcarce leſs 3 depends ße 1 its being freed from ſul- 
| phur : for mix but one ſingle grain of fphur with. thouſand grains o 
gold, and the maſs oeaſes to be malleable, till all the ſulphur have been 
= cvaporated. And hence we have a ſtrong preſumption, that the leſs tena- 
W cious metals, tin, copper, and iron, contain a great deal of ſulphur. © 
_ The immenſe diviſibility of gold is learnt from another experiment: for 
example, take a pound of ſilver, and fuſe it with a ſingle grain of gold; 
tue gold will diftaſe itſelf equally through minute particle of the 
SE ſilver ; fo that taking a grain of the maſs, and diſſolving it in aqua. fortis, 
= you will find a quantity of gold fall to the bottom, which has reciſely 
the ſame org to the grain of gold, as the gold in the maſs had to the 
The third character of gold is to be the moſt fixed of all bodies, i. e. to Its fe. 
loſe leaſt in the fire. VVV 4 © 66] 
= Natural bodies are reducible to two claſſes, fixed and volatile: the firſt, 

ſuch as bear the utmoſt violence of the fire, without evaporating, or loſing 
any thing of their weight: the ſecond, ſuch as fly 2 fume. Now, 
rf all metals, gold and ſilver alone are accounted fixed; but gold much 
more ſo than ſilver. „„ Se ME 8 
62% Caveus, the Prince of Mirandula, and others, have made experi- 
naents to this effect: A quantity of very pure gold being placed in the eye 
of a glaſs-furnace, wherein was a very great flame, and of conſequence a 


of gold will be divided into five hundred, The cylinder of filver might only have 

= thouſand minute ſquares, all diſcernable } been cover d with one ounce of gold, inftead | 9 
by a good eye. For gold - wire, the ſame of fix which we have hitherto ſuppoſed : _ RR 
author ſhews, that an ounce of gold|the gilding, indeed, in "this latter caſe, 
| drawn out therein, would reach 155 miles will be bat thin; but ſtill will be gild- 

and an half. Nat. of Eff. ling, and nõ point but will have its cover 
But M. Reawmur has carried the duQilit of gold. On this footing, M. Reaumur 

of gold to a ftill greater length: A gold- | computes, that the thickneſs of the gold- as 
| wire, every body knows, is only a'filver leaf on the wire, is 328 Of « line. He 

one gilt. This cylinder of filver, cover'd}adds, that as the gold-lcaf is not 1 
with leaf. gold, they draw thro' the hole | where of the ſame thickneſs, but at lea 

of an iron; and the gilding till keeps twice as thick in ſome parts as others; in | : 
6 IY _ with the wire, ftretch it to what| the thinneſt parts it will not be above a | „ 
length they can. Now, M. Reaumur ſhews, 52 5000th part of a line, or the 6300000th "wy 
_ that in the common way of drawing gold- part of an inch. | 


. 


; 


wire, a cylinder of ſilver 22 inches long, 
and 15 lines in diameter, is ftretch'd to 
| 1163520 feet; or is 634692 times longer 
than before; which amounts to about 97 
leagues. 'To wind: this rhread on filk, 
| for uſe, they firſt. flatten it; in doing 
which, it ſtretches at leaft q further; ſo 
that the 22 inches are now 114 | es: 
but in the flattening. inſtead of 5, they 
could ftretch it 5 ; which would bring it 
0 20 icagues. This appears aprodigious 
extenſion; and yet it is nothing, 


| Yet is not this the furtheſt we can go: 
In flatting the wire gently between two 
wheels, it may be extended to double the 
breadth hith fo ſuppoſed ; in which caſe 
the thickneſs of ' the leaf will be reduced 
to leſs than a millionth part of a line, or 
a twelve-millionth of an inch. ig 
Vet, after all, putti 33 of this 
i wire in agu fortis, the lver will be 


9 
— 


iſſolved, and the gold left a perfe&, con- 


|ciovous tube. Alem. de I Acad. An. 1713. 
very 


carries them off in fume. 


very intenſe heat; it was found at the end of two. months not to haye loſt 
any ſenſible part of its weight; tho! it had been all along kept in a con- 


Whence this property ſhould ariſe, is not eaſy to ſay; unleſs it be 
hence, that the particles of gold being all homogeneous, and equal, do 
. equally ſuſtain each other, and leave equal pores between them, through 
Which, when fuſed, the fire finds an eaſy paſlage. The ſame property is 
obſervable, tho not in the ſame degree, in -filver : the other metals are 


has its juſt proportion of fire; and is itſelf no other than fire perfecti 
concentrated f. Ns 1 


and loſt of its weight : tho the ſame calx, fuſed again with a portion o 
fat, was reſtored to gold. And the like experiments have been made at 
- London with M. Valette s burning concave. 


„ will not ſeem impoſſible, that if we 


they would carry them up along with 


_ © raiſe ſo much crude gold as afforded a 
* conſiderable quantity of ſublimate.“ 


cury, and ſulphur; and the ſulphur, to 
de nothing 
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tinual fluor, infommuch that all other bodies would have been entirely dift- 
pated therein in a much leſs time OD | | | 


much leſs. fixed, as containing too much ſulphur, Which volatilizes, and 


From this circumſtance of fixity, ſome have argued, that gold alone 


But M. Tſchirnhauſen, and others, have made large double burni 
glaſſes, in whoſe Fbci even gold itſelf readily volatilizes, and evaporates || : 
ticularly, in the year 1709, a quantity. of gold was thereby converted 
into glaſs ** ; being firſt fuſed into a ſort of calx, which emitted . 
0 


A 7 
— 
„ a 7 


fire. See the note g. 16. As alſo the chap- 
ter, Of Fre. e 
Gold expoſed, in a cuppel, to « large 
burning-glaſs, crackles, emits fumes, gre 
dually diminiſhes, and leaves a ruddy dye 
around the veſſel : tis, probably, no other 
than the earth of the metal that gives that 
redneſs ; for there is no recovering of any 
thing like gold from it: ſo that one would 
imagine it ſomething accruing from a fort 
of analyſis of the gold. 5 
** Some philoſophers, however, conteſt 
the reality of this vitrification : tis cer- 
tain, that if gold be expoſed to the focus of 
a burning-glaſs on « piece of charcoal, « 
is uſually done, it ſenſibly diminiſhes; 
and in proportion to the diminurion, there 
ariſe an infinite number of little glaſſy drops 
2 a greeniſh colour, N _ and en- 
arge, in rtion as the iſappears. 
5 Bar cle, a ſome, 12 Comics: 
« tion that the gold is vitrified : tis ra- 
«© ther the —_ . amal- 
x. _ with the erwardsvitri- 
ies: for box gold evaporate on a body 
« which yields no aſhes, and you have 
« no glaſs. Add, that if this glall be fuſed 
3 over 


2 


It may be obſerved, however, that 
d, mix'd with other volatile bodies, 
oes evaporate; but this is the effe& o 
the great yolatility of thoſe bodies, which 
can carry off the gold along with them. 
% If we conſider,” ſays Mr. Boyle, © how 
very minute the are whereof gold 
« conſiſts, and into which it is diviſible, it 


4 could light of volatile ſalts of figures 
« fit ro ſtick faſt to the corpuſcles of gold, 


« them. 3 we have made 
« more than one menſtruum, with which 
« ſome particles of gold wy be carried 
« up: but upon applying the men 

< peracutum, Which conſiſts of ſpirit © 

: h Piri 

4 nicre drawn butter of w"4/namg * I 
« was able, without a very violent fire, 
« and in the ſpace of « few hours, to 


Mech. Oris. of Polatil. Oe. a 
IM. , and others, we have al- 
ready obſerved, make gold conſiſt of mer- 


but the matter of light, or 
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ture; ſince gol 


0 SEL 
3 3 
5 5 
2 5555 ' 
5 
J . Son hg) 
3 
N 5 : 
4 P TY p — 
. 
8 7. 4 - : i 
0 
"IT » 
dn 
EI 
5 p , 
rs - 4 N 
4 ” 98 > 
9 4 
n 
Fs | 
? Ra is T ] 
MERE >, q 
* 7 7 A 
Fry 5 3 * 
= 2 7 

2 * x 1 N 

8 

e . 1 « 

[72> " 
ET, + 4 - : F 1 
* 158 5 . 3 A * 9 5 # 

Cl * * F *» x R 4 * * ou 

5 7 


ate gold 
3 ariſes hence, 
Wrhan the other. 
= Its fifth character is, not 


| Aqua 
: : among the chemiſts is called 
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over again, and a fatty matter added 
« thereto, it does not return to its for- 
« mer ftate-of gold, as all other metals are 
found to do. Now. Cours de Chymie, p. 272. 
t M. Hlacowrt, indeed, in his hiſtory of 
the iſland of Aladagaſcar, mentions a kind 
| of gold found there, called by the natives, 
Malacaſſean gold; which melts almoſt as 


Dun of C's M. 
conclude; that there is no body abſolutely f 
d, which has the faireſt pretenſions, is not ſ oo. 
The fourth character of gold, is that ĩt requires a yehement fire, to fuſe ru 


un HURT Big 
Add, chat whereas ſome metals, as tin, for example, dillolye, Ser thez 
ignites, or grows. red-hot, e er it diſſolves ; which difference 
thar che one ſuſtains a greater degree of heat, e er it fuſes, 
to be diſſolrable by any menſtruum in NAFUTE, To whet mer _ 


nnen ns er 1 le. _ 
denomination from this property of dilſolving gold, Aqu R.. 


| ad kind with ſea-ſalt ; as will be ſhewn in the 21 
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eſſential . 


— 


7 regia may be made of ſea · ſalt reduced into a ſpirit, by diſtil- 


4, Of human urine; for this being diftill'd by a vehement fire to make 


wil 

| Wind 

deal with, requires vehement fires, with 
borax to facilitate its fuſion, Boyle Uſeſul. | 


of Exper. Philof. | 19 7 a | 
we" Fo. Agricola tells us, what ſeems very 


firange, that the ſpirit of Terra Sileſiaca 
diſſolves gold, as well as Hua Rrgia, tho' 
more flowly, info a red ſolution,” Which 


eaſily as lead: while the fine gold we 


= a few days precipitates the gold in fine 


powder. Boyle Uſeful of Exper. Pha. 
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one of theſe ſaline liquors, wit 
a-falr, or ſal-gemi, either in form of 


by 


e we have made the experime 


diminiſhed. ain of mercury 
gold of 20 carats fine, and the maſs be weigh'd hydroſtatically againſt t wo 
'Fes ſpecific. gra- grains of the ſame gold, void of mercury; it wilt be ford Seeigel 
2 | 2 Add, that as ſoon as the mercury enters the gold, ir is render d 
flott, and like a paſte; and of conſequence is thinn'd or diluted. Upon the 
whale tis probable, that the noble Bacon had not himſelf made the peri- 
ment, but took the relation from otflers. e 
The e venth charakter of gold is, that it reſiſts the force both of lead, and 
-antimony :- by reſiſting, we mean, that when melted with them in the eu- 
pel, it does not diffipate, and fly off with them in fume; but remains 


The chemiſts have two kinds of lead, or Saurn : viz. the Saturn of 
Diana, or common lead; and that of Sol, called alſo the Setmm of the phi- 
Toſophers, which is antimony. None but 1 and ſilver reſiſt the firſt; and 
none but gold alone the ſecond; each they term Lavacrum Leproſorum, or 
the Lepers Bath; from which they ariſe the cleaner ; intimating hereby, 

that all other metals by them deem'd leprous, © and © excepred, fuſed in 
the ſame cupel with lead, or antimony; fly off in fume. N 
Lead, particularly, they call Balneum Sofis & Lune, The Sun and Mon“! 
Bath; or, Balneum Regis & Regina; as ſilver and gold thence come out 
the purer, and all other metals periſh therein. : > 
Thus, if a maſs, conſiſting. 2 ſilver, copper, and other metals, 
together wich ſtones, and other bodies, be fuſed with ten times the quan- 
tity of lead ; the ſtones, and all the other bodies beſide metals, will ſwim 
on the ſurface, and be eafily blown off by the bellows. In the mean time, 
the lead drawing all the metals, except the gold and ſilver, to itſelf, ' riſes 
along with them into a ſort of froth ; and is likewiſe, blown off by the. bel 
lows, or goes away in fume, or vitriſies with the cupel. W 
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i | dere is not much diſpoſed to the trembling or vibratory motion neceſ- 


Hence, the chemiſts hold, that vhoever would convert another metar 
into gold, muſt fixſt take away its ſdunſ . 
The ninth character is, that, of all known.bodies, it is the ſunpleſt j the Simpmiciy. - 


dhe whole grain. Accordingly, diflolve any part of the mixture in Aqua 
IF fortis, and a quantity of gold 


* had * bs 
* 
« % 
1 
"34 - 


o Theory of 'C nx #1'ts' 
- 0 * * 


4nt of e And on this! principle chiefly depends the art of eſſaying: for if y. 
1 a maſs of ge ler to an artiſt, he takes a ſingle — — es 
it at the fire, to een and ſilver are well mix d; then caſts 
it into Aqua Fortis to have the ſilver diſſolved, and the gold left alone. 
And from the proportion of the gold to the whole grain, he computes how 
much gold is in the whole maſs. HE At EE | ONO TO een 

This exceeding ſimplicity of gold induced the antient chemiſts to be- 
lieve, that it was more difficult to deſtroy, than to make gold: for, by 
deſtroying, they meant the changing it into ſome other ſubſtance. 

The alchemiſts, however, hold their Aurum Philoſophorum to be ſtill more 
ſimple than our gold; as conſiſting of mercury perſectly cleared from all 
ſulphur; but whether there be any ſach thing in nature, will admit of a 
queſtion: mercury, abſolutely pure, and free of ſulphur, being what we 
muſt acknowledge ourſelves never to have ſeen. | | w" 

- Theſe are all the ! ſenſible criterions of gold; ſo that it is next to 
impoſſible to be deceived therein: for wherever theſe nine properties 
concur, there is certainly gold; and where they are all wanting, there 
nn noi Knien IF; CC 

Take, for inſtance, a ſingle — of metal pretended to be gold, and 
which has many appearances of it; put it along with three grains of anti- 
mony, in a cupel, and fuſe it for the ſpace of an hour: if the gold be 
pure, the whole grain will be found at the bottom; otherwiſe, the fo- 
_ reign, or adulterate part, will be all one off, with the antimony :- which 

is à proof there is no poſſibility of eluding, nor any danger of being 
a deceiv'd by. Such characteriſtics of metals, and chiefly gold, ↄre of fre- 
| quent uſe in life; and eſpecially to perſons who have to do with that ſub- 
4 tile tribe, the alchemiſts.. e e EG 27 vita: 


"Ie, 


Mr. Boyle, indeed, gives us an experi-] gold itſelf was left of a dirty colour, and 
ment, -wherein a quantity of pure gold E had loſt of its ſpecific gravity ; ſo 
was ſo changed, and debaſed by the ad- that, inſtead of 19 times the weight of 
mixture of an exceeding little quantity of] water which it had at firſt, it was now 
a certain powder caft into it, in fuſion; only 15%. This operation appears to Mr. 
that, beſide detaching a large metalline Boyle almoſt as ſtrange as projection. Boyle 
recrement, not unli metal, the Uſeful. of Exper. Pbilſ. | | 
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OLD is found in three different manners, or forms. fed here. 
1, In pure glebes, or clods, conſiſting of gold alone; in which N 
form it is {aid to be ſometimes met withal in Hungary - accordingly, in the 
emperor's collection are preſerved ſeveral plates of pure gold, ſo found in 
the mines %. JJ CREW”; 
2®, It is found in form of a pure duſt, call'd eaoxguors, gold-duft, or Goll. A. 
ſand-gold, in the ſands and mud of ſome rivers, brooks, Oc. 2 cularly 
in Guinea; being waſh'd down from the mountains, or torn from hidden 3 
veins by the violence of waters, and gather d up by the miſerable natives f. 
39, It is alſo found, and that moſt uſually, in whitiſh clods, dug out Intermixed with 
of mines || 150, or 160 fathoms deep, intermixed with other foſſils, as an- *** oe 
= timony, vitriol, ſulphur,” earths, ftones, and other metals; -. particularly - 
liver, which is ſcarce ever found without a ſhare of gold **.  - - 7! 
—_ . In effect, tis very rare that gold is found pure, or otherwiſe than un- 
der this laſt form: we have —— in our keeping from moſt parts of 
the habitable globe; but none of them pure, except thoſe from the coaſts 
of Guinea : tho the greateſt part brought from thence contains ſome, im- 55 
pure heterogeneous parts; the Negroes being apt clandeſtinely to mix filings 
of braſs or copper therewith. Lr Bini bis 1948 ATC 
* The mountains of Gly alſo, afford 
t 


Id in this form : in the clefts, or drains, 
tween the ridges, is found a fine, rud- 


4 wards of goo years. The mine is ſeveral 

« Eygliſh miles in length, and abour 160 

| « fathoms deep, Of the ore, ſome is 
dy earth, beneath which is a lay of blue] white, ſome black, red, and yellow— 
ſtony matter, ſtreak d here and there with] It is not rich enough to admit any proof 
yellow ; and under this are grains of pure] “ in a ſmall parcel, to find the proportion 
gold, frequently of conſiderable ſize. « of meral it contains ; but they pound a 

Jo procure the gold, they direct the cur-[** very large quantity of it, and waſh it 
rent of ſome rivulet hither, to help carry“ in a little river . nigh the place. 
off the incumbent earth, and lay the bed The whole river being divided into ſe- 
of gold bare. This done, they dig up the] yeral cuts, runs over the ore continu- 
precious earth, and carry it to the Lava- ]“ ally, and ſo waſhes away the earthy 
deros; where,. by repeated lotion, the earthy |** parts from the metalline.—The common 
lighter part is ſeparated, and the gold left“! yellow earth of the country all about, 
alone. Dif. de Com. © tho" not eſteemed ore, affords ſome gold: 

* There is alſo a place in Scotland, ]“! And in one place, I ſaw the fide of a 

„ where, over a lead mine, near the ſar-j* hill dug away, which hed been caft into 
face of the ground, they often find large] the works, waſh'd, and wrought in the 
grains of native gold, free from any |* ſame manner as nded ore, with con- 
* ſpar. —T have ſtill a piece of native me-] ſiderable profit.” Phil. Tranſact. No 585. 
tal by me, which came from the ſame| © * It may be added, that gold is ſome- | - 


Boyle Hydroft, Bal. 


place, in weight above forty grains, 
** wherein gold is the predominant metal. 


|| © They have work'd in the gold-mine 


rimes, alſo, obtain'd from copper-ore ; 
from tin-ore, from common marcaſſite, 
from a red earth, from ſand, from German 
tale, Sc. See Boyle Uſeful. of Exper. Philef. 


* at Cremnitz,” ſays Dr, Brown, now up- 


and Hydroſt at. Bal. 
Lax. 


| 


* 
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under whoſe direction woe all che. mines of l Hungary, K | 


Method if 2 Gold, 


Geld bew $- Wu Canteen chat the geld dug e 
cared from 225. 
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e ee. 
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Amalgamation, If it be not, they grind the mals.i into, powder, and.. boil. it, & uh WS 


foreign matter-adhering to it; particularly En earths, and 

other metals: whence ariſe ſeveral proceſſes ar operations, for the _ 

1 clearing it of the ſume. 

ſirſt is, to reverberate the maſs in the fire; that is, h/ it on a 

ies grate, or grid- iron, and there torrify or roaſt it, ſtirring, and: turning it: 

continually,” till all the ſulphur: be evaporated, and gone off in ſmoke. 

This is perform'd in the mines, by the workmen themſelves ; and is. call'd: 
— ming, and ſeparating gold from the ſulphur. 

2, After torrifying, and gently bruiſing the maſs, they boil. it in wa- 

ter, til it has loft both its taſte, - and ſmell; pouring on, from time to 


time, freſh water, and chrowing away the old. At length, after a ſuſfi- 


cient coction, the water is pour d out, and the gold reſts at bottom. The 
mals at the bottom of the veſſel being well dried, they try in che Pe 
Me it be gold or not. 


— and ſalt, for ſive or ſix days; and after. tis ground, bail 
elixated, what remains, is well a5 and ſtoutly pounded: with mercury 


in a large mortar.” Upon this, the mercury 9 by its 1 ao 3 5 . 


ment With gold, draws to itſelf, all the, gol and. even the, reſt. os 
rallic part; it having a peculiar property o 7 to itſelf, . Ys 
either gold, ſilver, copper, or lead; tin more ſlowly; iron ox ſtone never. 
It alſo joins itſelf to oil and ft wr: but in this caſe, the ſulphur is ſup- 
pry all taken away by the H N procefs ; and all, the ſalt and oil ee 
the ſecond. If theſe were remaining, the whole would make a ſort. of. 
Ky bur as they are away, the only. impurities: remaining, beſide 

fi iwer, „Ae and lead, are iron, and ſtones. 
ings brought to this paſs, the whole maſs, mercury and all, is 


put in a lar urn, or trough, and water pour d upon it; and the whole. 


ſtirr d . briskly about: out of this veſſel the water is poured, into another, 
where it is ſtirr'd as before; and out of that poured into a third: by 
which means, the earthy part is kept ſuſpended in the water, and the 
heavy metallic part ſubſides. This o TSS they continue ſo long, and 
repeat ſo often, till the water is foun 


$ 3e What 


* 


» X* 
* = ** 
w 
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> 5*, What remains at the bottom, they put in a crucible, or iron veſſel, 
= ſet i. on the naked fire ; and, after an intenſe heat, find all the metallic | 
matter at the bottom and the ſceria at the top. | | | "LES 
69, The maſs of metnt 7 on * 5 50 ſeparate 590 the * Diſtillation. 
by adding lead thereto, and diſtilling the whole in a cupe on whi 
the * Oc. flies off, feaviug only the gold and nder t the bench! b 
then they pour thereon either Au Regia, or Aqua fittis; the firſt diffolving 
the gold, and leaving the ſilver entire; and the latter diſſolding tlie filver, Diſelution. 
and leaving [the gold entire. And by ſuch means they are ſeparated from 
each other ny hon 6 6 add 4 Ee 5 | 5 
This is much the fitteſt, and moſt artfaf my of getting gold out of the 
ore; tho? tis but of moderh invention: hid the Spaniards been acquaitited, 
with it, from their firſt ſettlement in America; they had ſaved' immenſely 
thereby. | 3 8 JEVCCTCT0b0b0T0T $er 150 1 | 
Gold, dis commonly ſuppoſed, does not contract ruſt ; but miſtakenly : Gus uli. to 
for being placed in the fumes of ſea-ſalt, its ſurface is grated,” and Es 
ſolved thereby, and becomes ruſty; the ruſt of 4 metal being nothing elſe 
but the exterior part thereof converted, by ſome correfive” falt, into 4 


bort of calx, adhering to the body, in form of metalline flowers f. | 
8 BY ; f Bo. = ME R. 


©« of it as the quick-filver does not toueh, 
« by ftriking the veſſel againſt their leg, 
«x = bring the gold and quick-ſilver to- 
« gether,” in an ama to a corner. 
« From n this amaigama they rain ud much 
« of the quick-ſilver as they can; firſt; 
« thro coarſe cloths; and then thro finer : 
then put the remaining/maſs' on 4 per- 


« atid lay it in powder upon cloths, ad ]“ bottom | 
y the gentle; oblique deſcent of the the gold, they caſt ir into the fire; to 
« water over it, and their continual ſtir- [© render it purer.” Philof. Tranſa#, Ne 58; 
« ring it, the earthy, 3 and lighter ] '4 The antient phyficians ſay nothiug of 
« parts are waſh'd away, the heavier and any medicinal” virtue in gold: The firt 
< metralline remaining in the cloths. | who mention it are the br; Avicema 
„ Theſs cloths they afterwards waſh] gives it mighty eloges; bur it appears; he 
« clean in ſeveral rubs; and, after ſome peaks rather | 

„ ſettling, pour off the water from the rience. The alchemifts, however, have 
ſediment, waſhing” the ſediment overſcarried the thought much further: they 
again, and ſtirring it up, in ſeveral vef- will have this metal contain I know-nor 
„ ſels. At length, they ſprinkle quick: | what radical balm of life capable of reſto- 
<< filver on it, and 'knead” ir well together fring health, and continuing it to the long- 
for an hour; then waſhing it again in af eſt period. Gold, ſay they, has in it 4 
« wooden veſſel, after — ſo much ſ ſulphur perfectly friendly to nature, like 


that 
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' therein, which they fancied mu 


method of reaſoning much like that of 


aſs's ear, by reaſon the aſs is a very calm 
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more in .ſpecie than mercury is 
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THe firſt charafter or property of mercury, is, that it is the heavieſt of all 
t gold. From the table it appears, that there is no body 
dl intermediate weight between the two ; ſo that every body which weighs 
gold. And ſtill the purer mercury is, the 


heavier it is found; inſomuch, that ſome philoſophers hold, that mercury 
perfectly defecate, and purg d of all its ſulphur, would exceed even the 


weight of gold itſelf. The ordinary proportion we have obſerv d, is that of 
14 to 19: If any mercury be found to wei 


rate, it may be ſafely concluded to have gold in it. 


The ſecond charafter of mercury is to be the moſt fluid of all bodies, #. A 


its parts. ſeparate, and recede from each other 
conſequently, of all bodies, it is that whoſe part 


by the ſmalleſt force; 
s cohere the leaſt, or are 


the leaſt tenacious; and therefore, of all others the leaſt ductile, and mal- 


leable. — 


that of the ſun, which animates the uni- 
verſe: and on fuch notions have they 
form'd a thouſand chimerical projects, 
which experiment has always falſify d. 
What led the Arabs, and alchemiſts to 
imagine ſuch wonderful virtue in gold, 
was, that they perceiv'd certain que ities 

| be con- 


vey'd thereby into the body : gold, for in- 
tance, is not __—_ of being deſtroy d ; 
hence they uded it muſt be very pro- 
— to preſerve animal ſubſtances, and 

ve them from putrefaction: which is a 


ſome fanciful phyſicians, Who. ſought for 
an aſſuaging remedy in the blood of an 


beaft. 

Yet, no doubt but. gold may have its 
eftet. "Tis known, that being diſſolved 
in Agua regia, and precipitated by oil of 
tartar, it is a gentle purgative: and the 
like has even been obſerved of gold ſwal- 
low'd in ſubſtance. But there is nothing 
in theſe caſes but what may ariſe from its 
mere gravity. The inteſtipal glands bein 
briskly truck by the metallic parts, wi 
be into more frequent contrad ions; 
and by theſe reiterated vibrations, the hu- 
mour ſecreted in them will be more plenti- 
fully expreſs d. Further, Mr. Beyle obſerves, 


eined with flowers of ſulphur, becomes 
diaphoretic : which ſuggeſts how much of 
the virtue of gold may depend on the mat- 
ters it is 2 withal. 

Add, that the alchemiſts place all their 
hopes in the ſulphur of gold; whereas, we 
have a ſtrong preſumprion, that there is no 
ſingular virtue in the oy wg of any metal 
whatever ; fince, when that is evaporated, 
any fatty matter, whether of an anima 
or vegetable, will ſupply its place; an 
being added to the calx of the metal, will 
revivify, and give it its priſtine form. 

Yet does gold ſtill retain ſome uſe in 
medicine. The Aurum Potabile, in parti- 
cular, is prals'd ; .tho' the attempts to 


many have pronounced . the preparation 
impradicable. Mr. Boyle, however, affures 
us, he had a Which with a gen- 
tle heat would ſoon bring gold enough 
over upon a firſt or ſecond diſtillation to 


afford a high, yellow, volatile tinQure: 


But, as he could cafily recover « malleable 
gold therefrom, he durſt not pretend to do 
any wonders with the tinfture, The 
awe . obſerves, that the ſolution of 

ied externally, may have very 
— Fed effects; — thoſe of à diffe- 
rent kind from what it has internally: 


that the ſame ſolution of gold being cal- 


of which he gives inftances in the piles, 
and venereal diſorders Th 
8 


make it, ſo ſeldom ſucceed aright, that. + 
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The parts of water do not divide ſo readily, as thoſe of quick-ſilver; 


+ 


8 53 6 
f 
f U 


1 
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and the parts of oil much leſs': there is a certain tenacity even in the parts 
of ſpirit of wine, which reſiſts a ſeparation; but there is ſcarce any cohe- 
ſion at all, in the parts of mercury. 1 I, 
If you take, for inſtance, a ſingle grain thereof, lay it on a looking- 
glaſs in dry weather, and in a place not duſty, and apply a lens thereto 
which only touches it in one point; the grain of mercury will fly into 1000 
globules ; each of which, upon the leaſt rouch of the lens, will again fy into 
1000leſſer globules, and ſo on, paſt comprehenſion. And yet all theſe glo- -. — 
bules, tho infinitely reduced, remain unchanged as to weight, opacity, and 45 ; 
ſeparability. 6 1 Fog 3 15 : 16 
o be eatily ſeparable, therefore, we lay down as one of the charaCte-. 
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riſticks of mercury. 


Centivoglio, an eminent alchemiſt, introduces Mercury addreſſing a philo- 


ſopher, thus: Good alchemiſt, tis a faculty given me by nature to de- 


© ceive and amuſe all the world: for do but view my body; divide it into 


a thouſand parts; turn it again, and again; and you will find that ſuch - 
as my outſide appears, ſuch my inſide is: do what you liſt wich me, you'll 
= ger nothing out of me, for-I am immutable*. | | 


| Wy $01 
he particles of mercury, view'd with a -microſcope, appear perfeRly pum. 
ſmooth and polite ; and reflect objects: ſo that looking in em, you ſee all 


= the circumjacent bodies, as in a mirror“. 
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tho it muſt be added, that if the fire be at firſt very gentle, and increas d 


The third property of mercury, which indeed depends on the ſecond, is, Diviſibility, 


| that of all bodies it is diviſible into the minuteſt parts. 


Thus, being expoſed to the fire, it reſolves into a fume ſcarce perceiva- 


| ble to the eye; but in whatever manner it be divided, it ſtill retains its na- 
ture, and is the ſame ſpecific fluid: for the vapours of diſtilled, or volatili- 


zed mercury receiv'd in water, moiſt leather, or the like, become pure 


| mercury. And if mercury be mix'd with other bodies in order to ſix it, (for 
it is ſcarce fixable of it {elf ) it is eaſily ſeparable from em again, by fire; 


and.reducible into as pure mercury, as before. 


- 


The fourth character is, to be extremely volatile; being convertible into Volatility. 


| fumes, even by a ſand- heat. 


In effect, it does not ſuſtain the fire long enough either to boil, or ignite : 


& 


by eaſy degrees, it may be retained therein a pretty long time; and be fd, 


ſo as at length to . ignite in the crucible : As we learn from ſome very 
tedious experiments made at Paris. . | | 
The gilders are but too well acquainted with theſe fumes of mercury, Epe «f it: 


| which frequently render *em epileptick, and paralytick, and ſometimes ſa- fumes. 


* Mr: Boyle propoſes the appli a mi- ble to the beſt eye, will afford a pleaſant 


| croſcope to the minute particles of mereu- and diſtinct proſpect of all the neighhour 


Ty ; by means whereof, a- globule, inviſi- ing objects. On forms and qualities. ' 
L | | lvate 
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Teo of CngnisTry. | 
livate em; being of ſo penetrating a nature, as to take away ſcirrhous tu- 
b mours; tho very apt to reach and deſtroy the nobler parts. 
Leg Tage , The fifth property is, that it eaſily enters, and intimately adheres to gold; 
leſs ealily to any of the other metals; with difficulty to copper, and not at 
all to iron. WE. EO I SEE CEN SDL EERSPI 23 
Indeed, we have heard much talk among the adepts of making an amal- 
gama, with mercury and iron; but the experiment would never ſucceed 
But wt with with us. Tis poſſible there may be ſome way of binding thoſe two bodies 
Bea together; and, no doubt an amalgama might be made, by adding a large 
: 2 of gold to the iron: but then, if the compound were beaten to a 
duſt, the iron would waſh away in water, and the gold remain. 
On this account it is, that ſuch as have occaſion to handle quickſilver, 
always make choice of iron inftruments for that purpoſe. e 5 
Jes efet w Mercury, in adhering to gold, we obſerve, renders it humid : thus we 
: have known women in a ſabvation have their ear-rings grow white, and 
ſoft, with the effluvia of the mercury. And hence the gilders, to lay 
| gold on any other body, diſſolve it in hot mercury; which done, they apply the 
Ul is, olution on the body to be gilt, ſuppoſe ſilver : then ſetting it over the 
cu. coals, the mercury flies away, and leaves the gold adhering like a cruft, 
| x 1 filver: laſtly, rubbing the cruſt with lapis hæmatites, the ſilver is 
„ i | . 
1 ” It may be added, that mercury is a fluid which adheres to no body -but 
Aero to w metalline ones; unleſs driven thereto by force of attrition, as in æthiops 
thing but metals. mineral, where by a long, inceſſant rubbing, mercury and ſulphur are 
made to mix, and ſtick together. And hence mercury is called the wa- 
| ** terthat wets not the hands”, | | 
 Suſceptible of the Its ſixth character is, that of all fluids it is the coldeſt, and the hotteſt ; 
Fre al Cup oſing the circumſtances alike. = ; [TRIES | 
of all fluids. We ſhall ſhew, in its place, that fire is equably diffus d thro all bodies; 
and that there is in reality the ſame degree thereof in mercury, as in ſpirit 
of wine : and yet if you try with your finger, mercury, in the cold, will 
2 much colder, and over the ſame fire, confidergbly hotter, than the 
1 A £4 
7 This property depends on the great weight of mercury :.for the heat 
hence this a- and cold of all bodies, is, cateris paribus, as their weights: now, mercury 
_ being 14 times heavier than water, if both of em be expoſed in a winter's 
night to the ſame cold ; the mercury muſt be ſo much colder than water, as 
it is heavier. * So, alſo, if they be both applied to the ſame degree of heat; 
1 wn water is barely warm, the mercury will be hot enough to burn 
the hands. * x | COT 5 


d Notwithſtanding mercury receives by making an axcroamn cold, and expoſing 
ſuch a degree of cold, its great ſeparability, an exceedingly thin skin of mercury there- 
and fluidity prevents its — Mr. Wa but without effect. Hiſt. of Cold. 


Beyletried various ways to bring it to freeze, 
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Thus, in ſpirit of wine, we perceive a ſlight degree of cold; more in Cy 


- 


water ; and moſt in mercury. He F Apts. Shin 2 | 

The ſeventh property is, that it diſſolves in almoſt all acids, and unites pig, is n 
it ſelf with em: at leaſt with all mineral acids. | | acid Liquors. | 

Thus we find it diſſolve in oil of vitriol, ſpirit of ſulphur per campanam, 8 
ſpirit of nitre, and aqua regia. | . ͤ REN. 

It is united with oil of vitriol into turbith mineral; with ſpirit of ſulphur 
into cinnabar; with aqua regia, or ſpirit of ſea-ſalt, or — into 

corroſive ſublimate. Tet vinegar does not diſſolve it; and hence we are "HO ; 

furniſhed with a method of detecting the frauds of druggits, c. who make 

a practice of ſophiſticating quick-ſilver with lead. For, take and pound To data theſe- 

the mercury in a mortar, with vinegar therein; and if the vinegar grow f Hirscis of 

ſweeriſh, tis a proof the mercury is mix'd with lead: if it have been adul- ; 
terated with copper, the mercury will turn greeniſn, or blueiſh ; but if un- 
adulterate, the mercury and vinegar will both remain without alte- 

ration. | 15 N | 5 | 

The eighth property is, that it is the moſt ſimple of all bodies, after 1: fle. 

gold. LY f | | | 
* Accordingly we find it the ſame in all its parts, ſo far as our obſerya- | 
tion goes: if a ſingle grain thereof be diſſolved in ſpirit of nitre, a propor- 5 
tionable part of the grain will be diſtributed into every minute particle of the 
ſpirit > and by diluting the whole with an ounce of Aqua ſtygia, the whole 
grain of mercury will be recover 4. E oof = ret, 

Had we the mercury of the philoſophers, ſo much talk d of; called alſo | 
vital mercury, mercury of metals, &c. tis aſſerted we would find it ſtill vaſtly | 
ſimpler even than gold: for, from gold, we can ſometimes ſeparate mer- | | ; 
cury, and ſometimes ſulphur ; but from pure mercury, nothing belide ir 
ſelf can be ſeparared. Haves Helmont holds, that all things in nature de- 


= 


* This great ſimplicity of mereury, has] particles or globules pierc'd on all ſides, 
made it — ch for one of the — filled with the ns of fire, or light. 
ſimple, primary elements of bodies; and e- See the Corollaries concerning the nature of me- 
ven M. Homberg, who conſiders an element tals. LED ; ? 
or principle in a ſtricter ſenſe than many Mercury, therefore, may be conſider'd 
of the reft, viz. as a body which cannor by in three different ſtates: the firſt in its form : 
any analyſis be reduced into ſimpler parts, of a running mercury; the ſecond. when 
treats mercury as an element: not but that render'd into a metal; the third after the 
| he thinks it a compound; but becauſe the deſtruction of the metal. In the firſt tate 
method of decompounding it has not been it conſiſts of little ſolid, ſmooth —— : 
yet diſcovered. What puts its compoſition in the ſecond of thoſe ſame globules — * 
almoſt paſt queſtion, is, that it may be de- rated on all ſides with fine foramina, by the 
ſtroyed, viz, by converting it into a per- rays of light, which are lodg'd therein. In 
fea metal, and then expoling it in a large; the third of the ſame globules perforated 
— glaſs : whereas an element, or per- on all ſides, but the perforations left va- 
fectly ſimple body, tis univerſally allow'd, cant, and by the paſſing of fo much light 
muſt be abſolutely incorruptible, unchange-| thro em, during the deſtruction, ſo enlarged 
able, Nc. See the article of Operations, | as to run into another, and thereby leave 
The ſame author ſhews that the perfect the mercury little elſe but mere earth. 
metals are only this mercury, having its De ei. 
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pend thereon ; and hence 1t 
philoſophorum, - &c. * N 

The ninth property of 
monů?:r N 


Wache 


It ſhews no acrimony t 
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is called Aqua immortalis, Aqua adeptorum, "Aqua 
HTC , ge Hr, -. 
mercury, is to be free of any ſharpneſs, or acri- 


„ien Tin F 71 jp 10 7 , 
the taſte; nor does it corrode any body: and if 


a carcaſs were fo be-braiad in quick-lilver, it might rhere remain for ages 


The extraordinarye 


without being any way hurt. 
fects, howeyer, 


people a notion of its being acid: but 


„ % % ERA Ot rr lee eb * 
It pT oduces in the body, hape given 
the caſe is otherwiſe ; when received 


into the blood, it only acts by its weight, and velocity; by the momentum 


wherewith it is intermix'd: beſide the mines 


is no di 
pretty hard 
mines of Finli there is a ſoftiſh earth, 


drops; and a hard ſtone that 


whereof it tears and deſtroys the veffels, and thus occaſions . 


alterations, which lead the chemiſts 


thoſe 


# 7 


reat 
into their miſtake. In b 


effect, al its 


medicinal h bern are to be accounted for from the properties already 


enumerat 


' Firſt, In ruddy „ or mineral clods,.;call;d cinnabar. 5 900 
glebes, or ſubſtances, of a ſaffron, 


_ Secondly, In hard, ſtony 
a blackiſh colour. 
Thirdly, It is alſo foun 
ſtones, & there ſometimes 
_ calld virgin mercury . 


to any other ſort for chemical operations: it is ſuppoſed to have 
adhering externally to it, and thiat if this oould be ſeparated, it would 


1 OA RITA ne nis 
* Mercury is either found in its own 
proper mines, or in thoſe of other metals, 


of Hiali, there are conſiderable ones in Hun- 
gary, and Spain. The earth, or matter it, 
is found in, is different in the different pla- 
ces: In the Spaniſs mines, tis ru 
ſtreak'd with black, and ſo hard, that there 
Ein it without gun-powder : that 
arian mines, is ſometimes, a 

ne, but more uſually. a dark- 
colour d earth, inclining to red: in the 


of the 


wherein virgin mercury is found, in little 
yields the 


common mercury 


oer £1 
pure: for, W. Fe. Pede 
guſhes forth a vein, or ſtream of pure mer- 


ed 18. 7:3: J. Pos 3 3 813 fs FR. 9 
ther ſort of virgin mercury ; for the deno- 


dy, 


.us form uuberein Mercury is funde. 
TH greateſt part of our quick(ilver is brought from. Fiuli, a province 
of Tah, where there are abundance of mines, 

ror ; it is here found under three ſeyeral forms. 


nging to the empe- 


and ſometimes 
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, mination, it is to be obſerv'd, is common to 
all mercury; procurcd Without fire. This 
latter ig what is ſeparated from the earth 
by waſhing with water, and paſſing thiro 
Cb 

Mercury is alſo procured from certain 
vegetables : &. M. Septali gives us an ae. 
count of a plant like the doronicum, and 
call'd by that name, growing in the valley 
between the mountains of Turin, near 
whoſe roots pure mercury is always found, 
running in ſmall grains. He adds, that if 
the juice of the plant be expreſs'd, and ex- 

os'd to the air in a clear night, there will 


** Mineralifts uſually diſtinguiſh ano- 


| found as much mercury, as there is loſs 
of juice. Phileſ. Tranſat. NY. 27. 


come 


2 
* 


Theory iof iN I S HI 

come tranſparent, and prove the mercury of the philoſophers. Dr. Wal. - 
Pope aſſures us in his travels, rhat Saat of one of the directors of the 
quick-ſilver mines, wherein the di Te een this, and common mer- 
cury conſiſted, he was anſwer d, that virgin mercury, mix d and amalga- 
mated Wirk gold, render d the gold volatile; and carry de it all ywayi with 


it in fume: but this we have ſeveral times tried without ſuceeſs :, 
5 Hie #3 . 209 HR 7 34 1407 1 8 9 4 ; f 


A Uu einn TO mog i 15510 57119 34,5 off» 
Manner of ſeparating. Mercury:: 04 
4902048 EUR ROI IRONS Dino 42297 30 4...) arttn. Ht 
PI, They grind the mineral glebe into powder: \which'done; they pour by 
| F 5 eee Water bel. ke. ir dg and working the whole briskly Ce? — | 
about, till the water become * exceeding thick; and xurbid : this Water HA 27,7 5 mat. 
ving ſtood to ſettle, they pour it off, and ſupply its place with freſh; | 
which they ſtix and work as before. This they repeat, and continue tô do By lian. 
till the water, är length, comes away perfectly clear. Then, all remaining 7 85 
at the bottom of the veſſel is mercury, and other metalline matter | : 
| To this maſs, they add the ſcoria of iron; then, putting the Whole in Difillation- 
large iron retorts, diſtil it; 4/ which means, all che heterogeneous metal- | 
tick and ſtony part is ſeparated therefrom, / and the mereury brought oer 
ai. "i i 17505 4alga of 27 SToan e, - 
f The virgin mercury ordinarily needs nothing to purify it, but a lotion in Di merry - 
common Water: tho", ſometimes, it is ſo full of an arſenieal matter, that _ 
they are oblig d ro ſtrain it thro* a sxin; and fometimes there is an earth 
united with it fo ſtrongly, that they are öblig'd to have fecourſe to diſtil- 
F ER; „ e n 
As to the mercury in pure cinnabar, they don't find it worth while to The gang is 
W outj; ſuch cinnabar ſelling for a better price than mereur 3 
it eff.. B 31 Joo rene . 
The miſerable people condemned or hired to work in theſe mines, all Merry works. 
die in a little time: they are firſt affected with tremors, and proceed to ſali- 
vate; then their teeth drop out, Pains'feize em all over, eſpecially in xheir 
bones, which the mercury penetrates, and thus die: one of them aſter 
be had been there 6 years, was ſo full of mereury, chat holding a piece of 
old in his mouth a little while, it became of a ſilver colour; and When ta- 
en out, was fotind heavier than before. 
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Lead. Nr is to be the heavieſt of all bodies, after 
| mercury. Hence lead, fuſed by fire, conſtitutes a fluid of the 
Is weight" third order in point of gravity ; wherein all bodies, whether metalline or 
not, excepting gold and mercury, are ſuſpended. art. nt 
If all the feces of lead could be perfectiy purged away, its weight, Ge. 
would approach nearly to that of mercury. Accordingly, in analyzing this 
metal, we always find it yields a conſiderable quantity of mercury; tho 
For 7 2 the other ingredient is, united with the mercurial part, is hard to 
Aﬀenity with Lead, tho' the leaſt valued among metals, has yet the greateſt affinity 
e. of any with gold; at leaſt in point of weig ht, which Helmont, and others, 
allow to be the moſt ditinguthing and immutable character of gold: and 
what makes the reſemblance till cloſer, is, that lead does not mix with 
882 except mercurial ones. i bo pgs 
he ſecond chanacter is, that of all metals, it is the ſofteſt ; for there 
is none, whoſe figure is ſo eaſily changed as that of lead : and hence, al- 
ſo, it becomes very ductile, and eaſily flexible; tho' not capable of being 
drawn out into ſuch ſimple, fine, and yet coherent parts as gold. 
Fuſtbility. © ,' The third character is, that of all metals, it melts the readieft ; the fire 
| ee to fuſe lead, being not much greater than what is neceſſary to 
oil water. e . COMM eo Jt It KITE VE SEATER 
In eſſect, it diſſolves ſo readily, that it is not capable of ignition; and as 
ſoon as it once begins to run, the whole is in a fluor; and as ſoon as it be- 
gins 4 cool, it trait coagulates : which are circumſtances peculiar to this 
metal. Hy of oben batidi 43: hank. l 
Hence, as it is the heavieſt of all bodies that are fuſible by the ſame 
degree of fire, and, of conſequence, the hotteſt; being mixed with other 
; Penetrative os · metals, it facilitates their fuſion. Add, that after it has continued a 
_—_ while in the. veſſel, in its fluid ſtate ; no veſſel, or inftrument, is capable 
containing it any longer; but it paſſes through them as through a ſpunge: 
and this even in a metalline veſſel; which it eaſily ouzes thro, and at 
length carries away the bottom with it. ES: 
oy Ponte I fall quantity of lead being ſet over the fire, no ſooner begins to 
K. 1 — run, than its ſurface appears exceedingly bright, and ſhines like mercury; 
but its face ſoon alters, and you diſcern a nubecula, or cloud therein, 
which gradually increaſes, till the whole ſurface appears cloudy, and 
darken d with ſcoria ſwimming therein in form of a duſt : this duſt being 
blown away with bellows, there ſtrait ariſes a new ſupply ; and ſo on, 
till the whole lead becomes thus converted into ſcoria ; excepting 4% 
{mall quantity of impure mercury, which remains at bottom, and whi 
by 1 fire, is capable of being brought to a greater purity. 
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| R Theſe ſcoria are only the matter of the lead gently calcined; a more © feoria. 


violent fire vitrifies them, that is, converts them into a heavy, brittle, pellucid, 
elaſtic, ſonorous matter, called glaſs ; into which all metals are indeed Glaſs. 
convertible, but lead the eafieft ; and which is of ſuch a penetrative nature, 
that it flies, without oppoſition, thro! all veſlels, whether of metal, ſtone, 
earth, wood; ovithe le e at re reds ot pol on 
The calx of lead; we obſerve, has nothing of the appearance of lead; c 
and yet, by only expoling it to a vehement fire, and adding to it a little 
ron, the lead is again ſeparated from the maſs ; the reſt going off in 


LY 


n | t 8447 N R £7 i 2e 2 4914 1 1" act bt grin 4 
Add, that if while the lead is in fuſion, it be kept continually ſtirring 


with a ſpatula, it turns into a duſt of a ſcarlet. colour, called minium, or Miziun, | 


red lead : in which operation, this is further obſervable, that the lead be- 
comes augmented in weight, by the particles of the fire retained and 


. 


The fourth character is, that it eaſily, and inſtantly diſſolves in almoſt all Diſolable is 
weak acids; but very difficultly in ſtronger, unleſs they be diluted with 8 e 
Thus, in ſtrong Aqua Fortis, it diſſolves very ſlowly; and in Aqua regia 
never: but very readily in vinegar, ſmall Aqua fortis, Rheniſh wine, ſpirit 
of vinegar, Cc. and even in ſpirit of nitre, oil of vitriol, and Aqua regia, 


if thoſe menſtruums be well diluted, and their acidity weaken'd with wa- 


ter. Add, that in whatever acid it is diſſolved, the ſolution becomes ex- Its ſolution | 
tremely ſweet, like ſugar, or honey itſelf. _ 10 ee 

The fumes of wine or vinegar diſſolve it into a white powder, or cf.. 
calx, called ceruſs, or white lead. 81 e 3 

The fifth character is, that it diſſipates all metals melted with it, in the Di@pates metals 
cupel, except gold and ſilver; which is a property, that had we been un- wi ir 
acquainted with, all our treaſures of gold and filver had lain in little com- 
paſs: this being of principal uſe in the obtaining thoſe metals. . 

The foundation 5 the proceſs is this: That any maſs, of what kind 
* ſoever, whether metal or ſtone, ſalt or ſulphur; gold and ſilver only ex- 
* cepted; being mixed with lead, and expoſed to the fire, flies away in fume.” 

hus, if you take a ws grain of gold, four grains of ſilver, eight of 1. «je is ſeps- 


iron, and as many of lead; mix them together, with the addition of oils, Bann go _ 


ſalts, or ſulphurs, at aue : put the whole on the cupel, and expoſe it aa 


to the fire of a wind-turnace 3 it will be found to diſſolve, volatilize, and 
periſh, or fly off, all to the ſmalleſt grain, excepting the gold and ſilver. 


* Mr. Boyle contendin „that the calx ofjthe flame of ſpirit of wine; be found, 
a metal is only a magittery thereof; and ſthat without any flux-powder, or other 
that the principles are not ſeparated, but faddition, by the mere application of the 


the bulk of the body preſerved, tho' under flame of highly reQified ſpirit of wine, 


a new form.; aſſures us he has ſeveral jthere would, in a ſhort time, be obtained 
times, from the calx of lead, reduced;a conſiderable proportion of malleable 
actual lead itſelf; particularly, that having lead. Ponderab. 7 Fire and Flame, 

once taken ſome calx of lead produced by 2 
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„Ib particylats'of che procele we have already deſcribed, in the afticle, 
Mon bot there are many things worth of notice in the trying, and 
„ refinin metals by lead, which have not yet been mentioned. And. 

Meche Lr Os JE ts + eirèumſtanee 8 metals, that, when fuſed together, 
range themſelves; tlie fighter don't Mam on the ſurface of the heavier, but mix, and incor- 
Feige Part. porate therewith. Thus, lead, for all its ſuperior — does not raiſe 
; up ſilver, copper, Cc. towards its ſurface; bur 'draws *, and imbibes 
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tres, 
them intimately within its own ſubſtance, and ſo forms them all into one 
maſs; as falt, diffolved in water, makes one fluid maſs therewith. But, 
if any thing not metalline be added, it ſwims thereon, as wood in water. 
And by this means, earthy,' ſtony, and other bodies, are readily ſepara- 
= fe With the ſcbria, or calx of the lead; and the metalline parts 
© TTOT 21 21 F575 4 
F 


t 

left behind with the lead. 0 o , 
From lead or Saturn's thus abſorbing the other metals, the antient che- 
miſts call'd it the devourer of his ſons, &c. bas, f 
i 2, The lead which, in the operation juſt deliver 'd, eſcapes thro the pores 
into lead again, Of the cupel, paſſes, as already noted, in form of a glaſs, which is not 
capable of being reſtored, by any known means, into lead again: whoever 
could find a way of doing this, would reap immenſe riches from it; there 
being abundance of minerals which have gold and ſilver in them, tho” in 
ſuch ſmall proportion as not to compenſate for the great quantity of lead 
conſumed in making the ſeparation. - Glauber and Becher have attempted 

- '** ,. .. this reſtauration of lead in various manners, but without ſucceſs, 
3, If lead be fuſed with pure gold, the 'calx or ſpume . which it riſes 
into, and which is uſually blown away with bellows, is called li- 
tharge ; which, if it be bur lightly tinged, ſo as only to appear of a pale 
colour, it called litharge of filver : but if it be further coloured, ſo as to 
grow yellow, it is term'd litharge of gold. And if this litharge be not 
blown off the teſt ; but remaining there, be further urged by fire, it pene- 
trates, as already obſerved, thro the pores of the cupel, and eſcapes in 
the form of glaſs. So that it is to be allowed no inconſiderable property of 
lead, that under ſuch circumſtances it is incapable of being confined in 
any veſſel or priſon whatever; which, no doubt, was what occaſion'd the 
antient chemiſts to denominate it Tortor Gebennæ. A veſſel wherein this 
vitrified lead would be contained, is another of. the Defiderata in che- 

miſtry ; the diſcovery whereof would be an ample fortune. p 
We ſhall add, that if any alchemiſt can make a matter, which being 
cupel'd with twenty-times its quantity of lead, can be retained till the 
maſs ſhines, he will have real gold or ſilver. And to detect the vanity of 
any one's pretenſions to the ſecret of making gold. or filver ; you need only 
take a grain of his matter, melt it with two drams of lead; and if it re- 


* Sulphur readily joins with lead, and | unleſs that metal be firſt. reduced to a 
renders it friable ; arſenic, in particular, calx. M. Sthall takes one der main rea- 
volatilizes it; and it admits of a mixture | ſons hereof to be the lightneſs of iron. 
with tin: but iron it does not mix withal, | Nouv. Cours de Chymie. 
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main behind in the. teſt, tis gold or filver ; otherwiſe not. So incorrupt, .. 
and infallible a judge is Saturn: whom we accordingly find called the bath  -—- 
of the king and queen, or of the ſun and moon; wherein being immerſed, 1 
the 3 their garments, and ariſe the purer; while every thing elſe | 9 
ur is: 3 | 3 

Centi u glio having introduced an alchemiſt ſeeking the philoſopher's ſtone, | 
and ſuppoſing him. fallen. aſleep, Mercury addreſſes him thus: What 
r would | thou make of me? Gold; replies the alchemiſt. That might 
© be, Tays Mercury ; but that here's a lame old fellow, [Saturn] who 
«© will make a bath of his own urine, wherein he no ſooner waſhes me 
* than 1 ſhall fly away again, and be loſt in air” 

Centi uaglio goes on, that his alchemift was in a garden wherein grew 
© all kinds of apples; but ſix trees of fairer fruit than the reſt; and that 
<« Saturn taſted of them all, but there were only two that he fancied ; and 
* theſe two, after waſhing them in his urine, he proclaimed the faireſt of 
< all bodies.” The meaning of theſe allegories is obvious enough.  . 

Upon the whole, there are three ways, whereby all the matters mixed Nenner, 
with gold and ſilver are deſtroy d, and loſt, when cupel'd with lead 5 ad gold and 
1, By volatilizing, and eraporatng 2 By degenerating into. ſcoria, and fivr,carvied of 

retiring to the ſides of the teſt in form of duſt. 3®, By penetrating the u.. 
pores of the cupel; which only happens to ſuch bodies as can neither fly 
off inifumes,. nor work to the ſides in the way of ſcoria. 2 | 

The th character of lead, is, that of all metals it is the leaſt ſonorous, Lead the lat 
ane ns BY that ir diminiſhes the ſound of other metals, when mixed at. 7 
therewith... if.» | eee ae N 

This property follows from its ſoftneſs: for if two equal leaden balls 
be ſtruck with equal velocities againſt each other, they will both remain 
fix d in the point of contact, without any vibration, or reſilition at all: 
ſo that of courſe no ſound can be produced. Tis on account of this un- 
elaſticity of lead, that it has been uſed by Dr. Wallis, M. Huygens, and 
others, for determining the laws of percuſſion. 30 g 

By this property lead ſhould appear to be nearly allied to gold, which is E. airy with 
the leaſt ſonorous, and ſpringy N all metals, except lead. Accordingly, 24. 
ſeveral experiments have been produced, to prove that lead melted always 
either contains, or generates ſome. portion of gold. M. Homberg aſſures 
us, that taking a quantity of ſilver, and ſeparating it from all heteroge- 
neous matter by a fuſion with lead; and after the fuſion, putting a piece 
of it in Aqua fortis ; a little gold fell to the bottom. And upon adding 
ſome copper to the Aqua fortis, the ſilver was precipitated. ' _ 5 

Such are the properties of lead, hitherto diſcover d: but a perſon, pegs | 
who had time enough to examine this metal more thoroughly, in a place it 
where there were plenty of it to be had, at an eaſy price; as among the 
German mines; we have ſeveral reaſons to imagine, might diſcover many 
things therein, of a, different kind from any thing yer known ; and which 


might redound not a little to his advantage. 


M - and 


Manner in 
which lead is 
found. © 


Metbod of ſe- 
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| Lead is ſometimes found pure; but chiefly otherwiſe ; and particularly 
in wines *, and chiefly thoſe in large mountains; of which kind there are 
abut ance in Germ any, Hungary, an England. a Its ore t, or mineral is a 
ſort x: blackiſh, fatty earth, which makes it difficult to fuſe ; but the fu- 
ſion being effected, the lead is pure without further preparation. The 


procels is thus „ 
The ore, or matrix of the lead being found, is ſtratified with coals, and 


parating it from ſo calcined, or fuſed with a vehement fire, till fuch time as the coals 


malleability. What remains of the maſs, is lead |]. ; 


have taken away all its ſulphur ; which would otherwiſe prevent, its 
Lead is diſtinguiſhed into common, or malleable lead; Nach is i we 


have hitherto ſpoke of: and black lead, or lead of the philoſophers ; which 
be ore is of a poiſonous qualit , eſ-| The lead of very ma mines, being 
no” pectally with regard to brutes : „ They | skilfully treated, affords ſilver; but the 
f ho live near where it is waſh'd,” ſays f quantity of filver, in ores, does not hold 


* 
7 

os 

5 'T * 
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14%. cat, nor any ſort of fowl; but they 


Mr. Beaumont, ** can neither keep dog, nor in proportion to the quantity of load. 

{ Mr. Boyle | cauſed :- fome lead-ore to be 
« all die in « thort time.” He adds, that! tried, which being the moſt promiſing he 
«© not only calves, but even children have had ever known, gave him hopes of foie 
deen known to be kill'd, by only being | confiderable quantity of filver : but, tho” 
in houſes where lead-ore had been kept it prov'd fo rich in lead, as to afford after 
7 ſome” time: And that if any ſort of the rate of ſeventy pound to the hundred; 


15 4 cattel feed often on the graſs on Which yet one of the moſt expert artiſts in Europe 


4 the ſteam which riſes from the ſmelting could not extract one grain of ſilver from 


« of lead falls, they all die ſoon after.” | it. Uſeful. of 8 Yet à piece of 
e lead ere was brought him from lrelard, 


Phil. Collect. No 1. 
Vet Mr. Glanvil informs us, from ſome; which ſeem'd ſo light in the lump, that 


experienced mine-men, that in the Mendip| he thought it ſcarce deſerved; to be 


between the ores of different mines: 


mines, the yein of ore has ſometimes been wrought for lead; which, however, Was 
known to run up into the roots of Trees; found, upon trial, ſo well ſtored with par- 
without apy obſervable difference. in 'the{ tieles of filver, that he encouraged the 
top of ſuch trees from other. Ubi ſupra. owner of the mine to work it. Med. 
| There is a very conſiderable difference Hydroſt. it 1:56 
In thoſe celebrated lead-works at Men- 
„% Some,” ſays Mr. Boyle, ** is ſo like ſteel, | dip in Somerſetſhire, the method of procu- 
« that the workmen call it feel-ore -| ring the metal is thus deliver'd by Mr. Gan- 
« which being of more difficult fuſien than v: When they have got the ore, they 
ordinary, they mix other ore with it.] beat it ſmall, then waſh: it clean in 2 
« There is another, which, from its 8 running ſtream; and then ſift it in iron 
% nels to vitrify, and ſerve to glaze the“ rudders: then they make a hearth or 
«© potter's veſſels, is called potter s ore.” | © furnace of clay, or fire ſtone, and there- 
Uſeful. ef Exper. Philoſ. J in build their fire, which they light 
The ſame author, elſewhere, reduces] with charcoal, and continue with young 
all our Enghiſb lead-ores to three claſſes : | © oaken gads, blown with bellows, by 


The firſt, thoſe which in the ordinary | © mens treading on them. After the fire 


eighty. Med. Hydroftat. 


ways of melting afford from thirty to for-“ is lighted, and the fire-place hot, they 
ty pound of metal, for eyery hundred | © throw the lead-ore on the wood, which 
pound of ore. The ſecond, from forty-| * melts down into the furnace; and then 
five to ſixty. The third, from ſixty to | * with an iron-ladle take it out, and caſt 
it in ſand into any form they pleale.” 
| Phileſ. Tranſ. Ne 39. 
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"THE: V character of ſilver, is its weight, which comes next to that Silver. Wie 
of lead; being to that of gold, as 10 to 19; and to that of water, 


It falls ſhort,- therefore, of mercury, and conſequently is but little diſ- Net died to - 
poſed to become gold; unleſs. we had a method to make it a great deal _ | 
denſer, and more compact. And hence it is that the alchemiffs hold it 
more eaſy. to ma ke gold of mercury, than of ſilver; and laugh at novices 
for attempting to convert ſilver 2 3 

The ſecond. character is its, fixedneſs in the fire; in which reſpect it goes Fiy. 

beyond all known bodies, except gold. 5 | 
This appears from an experiment of the prince of Mirandula, who 
placing a quantity of ſilver in the eye of a glaſs- furnace, kept it in continual 
ſuſion for the ſpace of two months; then taking it out, found it to have 
leſt only ++ part of its weight. e eee ee . 

Mr. Boyle. even aſſures us, from experiments of his own, that ſilver, 
laid in the eye of a glaſs-houſe furnace, ſcarce loſes any thing of its weight: 
tho', in an experiment made by Dr. Haley, after the ſilver had been in 
the focus of the furnace for two months, it was taken out with a dimi- 
nution of r of its weight; as in the prince of Mirandulas expe- 
riment. 1 5 i r 
But 'tis highly probable, that the ſilver uſed in the firſt, and laſt of 
theſe experiments, was not pure; nor perfectly purged of tin: for Mr. Boyle 
taking out his ſilver at a fortnight's end, found it to have loft ſomething : 
but after that, tho expoſed a long time to a very violent fire, he could 
not perceive it to loſe any thing at all; the tin, which is exceedingly diffi- 
cult to ſeparate from ſilver, having been all carried off by the firſt 


"A hr — ** 


The third property is to be the moſt ductile, and malleable of all bodies p. and 
after gold. | e 


* Mr. Boyle obſerves, that tho filver be} ** Silver, 1 to the focus of a 
one of the moſt fixed of all bodies, it may large burning-glaſs, crackles, emits a co- 
be poſſible, by a mere change of texture, | pious fume, and. is at length cover'd pret 
to render it volatile. To confirm this, he thick with duſt, or calx ; which duſt, if 
inftances a calx of ſilver made by a ſolution the filver have been refined with anti- 
of the metal in a peculiar menftruum, | mony, is of a yellowiſh caſt, and by the 
which, to his great ſurprize, upon expo; further action of the ſolar fire, will vitrify 
ſing it even to a gentle heat, preſently ! like Id: but, if it have been refined 
flew away in form off -a Farina 'volatilit,| with lead, the calx proves of a whiter dye, 
Whitening the neighbouring part of the and never vitrifies Memoirs de I Aradem. 
* Sc. Me Orig. of Volatil. and 2 1702. py MITE | 
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Our wire-drawers uſe to ſtretch out ſilver to an incredible fineneſs; in- 


ſomuch · that a ſingle grain, for inſtance, they will draw out into a thread 


of nine yards long; which thread is ſtill capable of being beat into a leaf 
two inches broad, and yet ſtill cohere. | : hare: of 
The fourth property is, that it eafily diſſolves by fire; much more eaſily 


dan either, copper or iron, tho' more difficultly than either gold or lead; 


and runs eer it ignites. 


Aqua regia, we have already deſcrib'd, with all the ſpecies thereof; and 
have ſhewn that ſea- ſalt is the baſis of em all. Aqua fortis, on the other 
hand, is always made of nitre; nor is ſilver diſſolvable in any ſaline men- 


Ts what men ſtruum except what has nitre in it: not in ſea-falt, nor ſpirit of ſea-ſalt, 


fruum:. 


nor Aqua regia, nor oil of vitriol, nor ſal- gem, nor ſaarmoniac, nor ſpirit 
of ſulphur per campanam, nor ſpirit of alum, nor vinegar, nor any other acid, 


or alcaline ſalt or juice. In effect, ſea-ſalt, ſal- gem, and ſalt armoniac are 
the only diffolvents of gold; and nitre the only diſſolvent of ſilbver. 
Nitre fuſed by fire does not touch ſilver; but if it be mix d with fome 
body that prevents its liquefaction, and expos d to a violent fire, it reſolves 
into fiery vapours, which being caught and condenſed in a receiver, is deno- 
minated Aqua fortis. FIGS | b 
In this diſtillation of nitre, the principal things added, to prevent its fu- 
ſion, are, 1. ſand, 2. vitriol, 3. alum, or, 4. alum and vitriol together. If ſome 
of theſe be not mix d with the nitre, it readily runs; in which ' caſe, the 
Gre acting equally on all the parts, does not change em ſufficiently, or con- 
vert em into fpirit. But, when the fuſion is prevented, the parts of the 
nitre receiving more violent imprefſions from the fire, are exalted into 
a volatile ſpirit. Now atum and vitriol, when well dried, are not capable of 
being fuſed by any force of fire; and therefore mix d with nitre ſuffice to 
T TT 1 25 79 CI TR 11 ne 
If to the ſpirit of nitre thus diſtilled, be added ſea · ſalt, or fal- armoniack; 


it will. no longer diſſolve ſilver, but gold: and hence, if you would try | 


whether Aqua fortis be pure; take a ſingle grain of ir; and put a like quan- 


Tv prove-its pu- : k > 
. tity of pure ſilver, diſſolved in Agua fortis therein. If, now, the ſolution remain 


without either the water's turning milky, or the filver's being precipitated ; 
you may be aſſured the Agua. fortis is pure; for if it had the imalleft grain 
of ſea-ſalt, or ſal gem, the liquor would, become milky, and the ſilver fall 
to the bottom. 5 | 7 8 1 


* Yet M. Homberg has had the fortune this, if taken when. newly made, and after 
to diſcover, ” a happy miſtake, that ithas been ſome time in digeſtion with gold, 
2 under ſome circumſtances, will dif- will diſſolve ſilver, without touching gold; 

ve ſilver, and not gold. The phlegm | tho' without theſe two eireumſtances, it 
which. ariſes firſt in diftilling Agua regza, | has the very contrary effect. Memoir, de I A:. 
he obſerves, is a true Aua regia, and yet [cademie, An. 1700, e 

; Here 


The fifth property is, that it is diſſolvable in Aqua fortis ; and not in Aqua | 


., regia ®, 


3 
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lere ſeems, therefore, to be a ſort of natural repugnance ; which iT af Fas | 
found of the utmoſt uſe ; in regard that without it, we ſhould: want a me- g | 
thod of ſeparating gold from ſilver : tis true, they may be ſeparated by an- 
timony ; but then the ſilver all flies away and is loſt; and as for lead, it 
only ſeparates every thing elſe from gold and ſilver, leaving them together — 
as it found them“: but diſſolve a maſs of gold and ſilver in ſpirit of ni- 
tre, and whatever falls to the bottom is gold, and what is retained is ſilver; 
or diſſolve it in Aqua regia, and what falls to the bottom is ſilver. : | | 
Ihe ſixth property is, that it reſiſts the force of lead, in the cupel ; nor is Silver ſuſtains 
at all hurt thereby, but comes out the puren. the force of leads 
Thus if 100 pounds of pure filver be fuſed along with lead; the latter 
will all evaporate, or be blown away; and the ſilver remain behind with- 
out any diminution of weight. Wnt} | 
The ſeventh property is, that it does not reſiſt the force of antimony ; 3 , ,,,- 
but volatilizes, and flies off along with it. | | of antimony. 
| Whence this ſhould proceed, is not eaſy to aſſign : antimony, we know, is * 
corroſive, to a great degree; fo great, that it volatil zes all metals, except 
old ; and carries em off in fumes. There is, therefore, a very notable 
Tferetics between the nature of gold and filver ; the former reſiſting lead, 
and every thing elſe ; the latter, too, reſiſts lead, but not the lead of the 
philoſophers. And hence that denomination of antimony, balzeum ſolius regis. . | 
Fhe eighth character is, that when well purified, it does not yield much x, fund... 
found ; being leſs ſonorous, and its ſound more obtuſe than that of iron, 55 
or copper; tho* more than that of gold. | 
Silver * is ſcarce ever found pure, and free of all heterogeneous ad- x, t fem it 
mixture: we meet with it in almoſt all forts of other minerals; ſometimes is fund. 
in the ore of gold, f ſometimes in that of lead, and that of cop- 


* M. Homberg has hit on another way off ** Moſt countries in all the quarters of 
ſeparating gold and ſilver; viz. by putting] the world, afford filver mines; bur Pers and 
the maſs in a crucible, with equal parts of | Chily above all others : the mines of Poroſi 
ſalr-peter and deerepitated ſalt at the bot-{ in particular are ſaid to be inexhauſffible; 
tom thereof, and ſetting the whole to fuſe} being dug now with almoſt as much ſucceſs 
in a melting furnace, by a gentle fire, for]as when at firſt diſcoyer'd; abating this, 
the ſpace of about a quarter of an hour. [that the vein then lay, as it were, on the 

The effect, he accounts for, by ſuppoſing ; ſurface. of the ground, but is now got to a 
the ſalts, e'er they be is perk fuſion, rojfrightful depth, being deſcended to by 4 or 
ſuſtain the mix'd metal, when it begins to] 500 ſteps. ed oben 2-4 
melt, and ſerve as a kind of fieve to it, let-| - F Mr. Boyle diſſolving ſome of the pureſt - 
ring the heavier part of the gold. paſs thro", gold in amenftruum, which be calls peracu: . 
and retaining the lighter the ſilver, which zum, found, at. the hottom of the ſolution, 
does not fuſe ſo ſoon. So that if the cruci- a whitiſh. poder, which being ſaſed into 
ble be taken from the fire at the pr ria metal, proy'd' true ſilver. And reducing 
uncture, the ſilver preſently hardens, Oc. the diſſoſved gold into a body again, . 

n the mean time, the ſalts being but im- diſſolving it a ſeeond time; he procured... 
perfectly fu ſed, prevent the filver's falling more. Of Firms and Qualities. _ 
down aud re- mixing with the gold. Me- | | 
mar. de I Academie. Ann. 1113. 
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$6. "Theory of GDS many” | 
per; A but oſteneſt in a kind of black ſtony glebes; full of ſhining ſtreaks. 
ad” Jrles a cotroſive ſulphur, — rs. always found attending it; Which 
2 turns yellow in the fire, and has ſomewhat of the effects of antimony; 
s and perhaps has ſome antimonial parts in it, being found to volatilize the 
liver, in the cupel, and ſteal it away in fume i whence the alchemiſts de- 
| nominate it Fur, thief. bee ion n 3 oor SPS gue aa nds, 
41 hence ile. Tub loſs in this reſpect is very conſiderable; eſpecially if the maſs, or ore 
Heul y of pro- be very crude; ſo that the utmoſt care is to betaken in making the ſepara- 
«mg. tion: for a maſs of this kind being put in melted lead, the ſulphur will, in- 
deed, be all carried off; but then the point is ſome what delicate; for if the 
fire be too intenſe, the ſilver is apt to go along with it; and if the fire be 
too ſlack, the ſulphur will be left behinn qa ned 
*Tis certain, _ thouſand pounds worth of ſilver have been evapora- 
ted and loſt in the ſeparation ; nor is there any thing more wanted in the 
> art of metals, than ſome matter which would feparate ſulphur from ſilver, 
Defderatim. without diminution.” The proceſs of | ſeparating, which now uſually ob- 
Manner of ſeparating and purifying of Silver. 
Aber ſehorated * Quantity of the ſilver glebe or ore is firſt torrified, or calcined in a fur- 


by or veg nace, by a gentle fire; ſtirring it from time to time; and taking care 
eme the fire be nor fo great as to melt and make the ſulphur carry away the ſil- 


See what has already been mention'd r en blanca;' others black, call'd Pla- 
of the procuring of ſilver from lead, in the e ronco, which is the richeſt and the ea- 
noſes, p. 82. | ſieſt wrought. The Roſſcler, tho rich, turns 
A friend of Mr. Boyle's brought him ſome red when rubb'd againſt iron. The Zorock 
ore, found in his own grounds, which ap-|ſhines like tale. The Paco is of yellow 
poar to be copper ore; as indeed, after fred, extremely ſoft. The Cabriſſo green, 
ion, it did yield a very good copper; and almoſt friable. Laffly, the Aramnea, 
but the perſons to whom he committed | which is no where found, but in a ſingle 
the examination of the mine, being very] mine at Potaſ, conſiſts of threads of pure 
skilful, found in the ore, not only copper, | ſilver, interwove ſomewhat like a filver- 
but inthe copper a conſide rable quantity of lace that had been burnt for the ſilver. 
ſilver, and in the filver a good proportion] The working of theſe mines, is exceed- 
ago... > 1 et ing dangerous, on account of the exhala- 
Tis not eaſy. to determine, whether the tions they yield; which. are even felt a good 
goldand ſilver thus obrain'd from divers mat- [diſtance off; and not only ſuffocate the mi- 
ters, were really contain'd therein, or are |ners, but even the cattle grazing in the 
made by the operation. A man wouldſcarce | neighbourhood, Scarce any of the work- 
imagine that there were iron in plants, and [men can bear ſo peſtilential an air above a 
yet their aſhes affordferruginous corpuſcles | daytogetber. It ſometimes proves ſo mortal, 
Which the load ſtone attrafis, But of this] that they are oblig'd to ſtop the mines ut 
we have, ſpoke more at length in the again, The mines of Potos are reckon 
tes, tas 8 the. moſt innocent; and yet it were im- 
ef The mineral ſtones dug out of the\prafticable to work even theſe, but for the 
mines of Peru are of different colours, qua- herd Paraguay, an infuſion whereof, taken 
lities, hardneſſes, c, ſome are white, or much as Tea is among us, ſerves for a ſort 
greyiſh mix'd with red or blueiſh ſpots, | of preſervative s a 
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| ee G 
ver. The ſulphur thus inſenſibly conſumed; 


powder; and caſt huge quantities of rain- 
ſtir and agitate it ſufficietitly ti ſeparate all t 


mY ; 
pes grind the maſs. into a 
r thereon ; taking care to Lotion. 


; DES” ol 
. 


lighter parts, and make 


em ſwim a- top. After it has ſtood a while to ſettle, they pour off the wa- 


ter; with all that was ſuſtain'd therein; and pour on à ſreſn quantity: this 


they ſtir, and throw off as before; repeating the proceſs till all the lighter, 
earthy matters are clear'd oft, and nothing left at bottom but metal wirt 


the heavier ſtones, Cc. 


Toſepa rate theſe, they put the maſs into 


13 


y 


melted lead; over a fire ſuſſicient Aa, of lad 


to carry off the remaining ſulphur, yet not ſo intenſe as to carry the filver a- and mercury. 
long with it; and as mercury has a property of drawing ſilxer toit ſelf, they 
id a quantity of hot mercury to the melted lead: by which means the 


whole metahe matter becomes a 


malga mated, or flxd in a maſs, exeluſive 


of the ſtones: thoꝰ the ſulphur muſt all have been well clear d out in the firſt 
place 3 otherwiſe the mercury will not attract the ſilver, but diſſolve and 


mix with the ſulphur, and form cinnabar. 
The next ſtep is to dilute and grind this amalg 
and ſilver, in water; then they diſtil it in a retort; by Which means te 


mercury all riſes and eyapotates, and the pure filvef remains in ſa powder 


at bottom. | | 


By the like method it is eaſily found whether, or no, there be any ſilver 


* 


jn a given maſs. Some, inſtead of calcining the ore, to conſume the ſul- 
phur, grind it up with iron filings; and when in fuſion, caſt in ſome fix d 


Amalgavbietfon. 


ama, or maſs of mercury D 


e 


falt, which drawing and abſorbing the ſulphur; goes off in ſcoria, and leaves 


the metal alone 


In the ſilver works of Peru and Chil, 
the method of ſeparating the ſilver is ſome- 
what different. After kr breaking, and 
then grinding the ore by a water mill, they 
ſift it in iron riddles, and mix it up with 
water, into a paſte: This, after half drying 
it, they cut out into ſquure pieces of about 
2500 lib. each, call'd Cuerpos; and bake em 
over again with ſea- ſalt, which melts and 
ncorporates therewith: This done; they 
ſprinkle mercury on em, and bake em a 
third time, till the mercury be well incor- 
— 15 with the whole ſubſtunce of the 
ver, This operation, which is exceed 
ely dangerous, falls to the ſhare of the 


pcor Indians, who go to it eight times a 


day. To promote the effett of the merceu- 
ry, they add Jime and lead, or tin ore, and! 
in ſome places even make uſe of fire. 
When the amalgamation is compleated, 
they carry the maſs to the Lavaderos, which 


c 


they empty ſucceſſively out of one into a- 


nother; the Cu-rpos being throw into the 
uppermoſt, and the ſtream of a rivulet 
turn'd upon it, the lighter, earthy part, is 
ſeparated and carried off; which is for- 


— 


warded by an Indian treading all the While 


on the maſs. - When the water goes off 
clear, the ſilver is found at bottom, incorpo - 


rated with the mercury ; in which ſtate it is 
cali'd Pella. To get 


they put up the Pe inwoollen bags; preſs it 
pore, — it lightly, and at laſt full it in 


ſort of wooden mould, or trough, perfo- 


rated at bottom like a cullender; and now - 


che maſs is call'd Pian. 

The Pinea being taken out of the mould, 
is then laid on a! copper plate full of 
holes, over a trevet, under which is a large 


veſſel of water; and the whole cover d 


with ua capital of earth, which they ſur- 
round with fire. By this means, the mer- 


are three baſons, placed a-ſlope, ſo that 


* 


ants remaining in the Pigne, is firſt volati- 


out the mercury again, 
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Copper, He firſt charafer of copper, is, its ſpecific gravity;; which; as atready 
9 noted, comes next that of ſilver; being to that of gold as 8 to 19, to 
s weight. [that of wa ter as 8 tot, and to that of ſilver as 8 to 106. 25 
d. The ſecond character, is, that when pure, it is very ductile, and of a 
bteeautiful red colour, exceeding that of gold. We are not here ſpeaking of 
| the yellow copper, called braſs, and aurichalcum, which is a factitious metal 
| prepared of copper melred with Lapis calaminar it. 
Ni. The tlurd character is, that it eontinues long fix din the fire, e er it flies Wl 
off almoſt as · long as ſilver; much longer than either lead or tin: tho at Wi 
7 length it evaporates, and loſes much of its weight. e 
-Fuſbility. The fourth character is to be difficult of fuſion; much more ſo than ſilver: Wl 
; and yet it ignites before it fuſes ; the contrary of which happens in ſilver. © 
The ge that +Ir'muſtzgor be omitted, that if, when copper is fuſed; a ſingle drop of 
attend; the fe. Water do but fall upon it; or if the moulds, veſſels, Cc. it is caſt in, be 
Ken. but ever ſolittle moiſt; it flies into a million of fragments, with an incredi- . 
5 ble noiſe, and deſtroys all the perſons near it. For this reaſon the Suediſp Wl 
oy miners are very cautious of admitting any body to be preſent at the ope- 
rating; leſt chancing to ſpit, ſneeze, or the like, they bring inſtant de- 
nnd ß aca gow al gy, .-. = 
| PEER The fifth character is to be diſſoluble, by all the ſalts known; both acid, 
Diholable by all 8 0 5 ves a 3 
"ſalts, alcaline, and nitrous ; nay even by water, air, c. conſider'd as they contain 
a proportion of ſalt. = 
Amte. _ The diſſolution ſhews it ſelf by an ærugo, or ruſt covering the metal; 
which when view'd with a microſcope, appears a congeries, or cluſter of 
cxyftals, of different colours, according to the ſalt that produc'd em: thus 
copper ſuſpended in the vinegar-houſes immediately contracts a ruſt, and 
grows green; and the ſame is effected by common and other ſalts, which 
liz d, and rais'd; and then precipitated of ow to above 530620 times its bulk. Subi. 
3 £4. 


gain into water, where condenſing, it forms 
à number of grains of filver of different fi- 
gures, ſticking to each other. And tis in 
this form, the workmen endeavour clande - 
ſtinely to ſell the filver to foreign veſſels, 
— in the South Sea. Dil. de Commerce. 

The extreme diviſibility of copper ex- 


ceeds all imagination; Mr. Boyle making a 


ſolution of a ſingle-grainof metal, in ſpirit 
of ſal-armoniac, found it would give a blue 
colour to 256806 times its own bulk of 


r. Royle aſſures us, that by the help of 
zink, duly mix'd after a certain manner, 
he has given copper as rich a colour as ever 
he ſaw in the beſt gold. On Colours. 

|| To make braſs, they calcine, andpulve- 
rize the calamine, then mix it with &« little 
charcoal duſt : ſeven pound of this mixture, 
they put into a meiting pot, with about five 
of copper over it. Then, letting it down 
into a wind furnace; after 11 hours it is 


clear water; nay, a manifeſt tincture to a- 
dove 385200 ; and à faint, yer diſcernible 


drawn up again; the braſs being com- 
pleat. 


being 
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being ſprinkled over the! moſt poliſh'd copper plate, turn it ruſty in a 
day's time. Nay, oils themſelves diſſolve copper; witneſs oil of olives, 


C. but it muſt be added, they do this by means of the ſalt contain d in 
' I 
9. NYT SIDE 3 34 113: * | 50 |; 8 Ker (+; Site 5 N 


Add, that if melted ſugar, ſaliva, a ſyrup, Cc. do but touch copper they 

diſſolye it,: and become vomit ive , 9ù gms | 
Copper diſſolved by acids, turns green; by alcalies, red; and by the in- pin ale, 

termediate ſalts, blue ft eee eee ee ee. 

If the ruſt be held to the fire, till the diſſolyent is dried and eva porated; 


it grows blackiſh, and is call'd the calx of copper. 


o 17 


124 0 ute 
rom this common reception of all menſtruums, copper is call d by the 27er the nawe 
chemiſts + Venus, i. e. meretrix publica, a common proſtitute. All other me- Venus. 
tals have their peculiar diſſolvents, but this is diflolved by all. | 
The fixth character is, not to reſiſt either lead, or antimony ; but, if gar. 2 5 
long expos d to the fire, in the cupel, to fly off with em, and diſap- laden, 


; The ſeventh character is, that of all metals it is the mb elaſtic, and ſo- E; elafticity 
norous ; and on that account is commonly us d for the ſtrings of muſical in- ound. 
ſtruments, as ulſd for trumpets Ge, .. l 
The eighth character is, that it remains long fix d in the fire; tho? at Fix. 
* it emits a white poiſonous fume, and loſes a deal of its ſubſtance. | 
is a thing of the laſt importance to a phyſician, to be well acquainted Medicina! vr 
with the nature and properties of copper j as it furniſhes a great variety of Te. 
remedies, for various occaſions. + | + iq Fer 1 yer wenn 
It may be even ſaid, that all which Paracelſus, | Helmont, Boyle, &c. have 
laid down of an univerſal remedy, ſeems underſtood of copper. 133 
Thus the famous Butlers ſtone, if there be any truth in it, was 3 Butler's fone, 
of a preparation of this metal: that much celebrated remedy of Van Helmont 
is known to be no other than ſulphur of vitriol or Eus of vitriol, fix d by a 
long calcination and 'cohobation. Mr. Boyle's Ens Veneris is made of Eus of Ea. Veneris. 
vitriol of Venus reſtor'd by ſal-armoniac. It cannot be denied that cop- 
pu is an excellent emetic, having this ſingular virtue, that it exerts its 
orce as ſoon as ever tis taken; whereas other emetics lie a long time 
dormant in the ſtomach, creating nauſea's, anxieties, Tc. But a ſingle grain 
of verdigreaſe immediately vomits ; and hence, ſyrups, Cc. which, have 
ſtood all night in copper veſſels, excite vomiting. Tis alſo of excellent uſe 
for deterging of old ulcers; and of approv'd virtue in chronical and hydropi- 
cal caſes ; accordingly we read, that a celebrated phyſician recover d 
Charles V. of a dropſy, by the mere uſe of copper. In effect, when its vomi- 


* Mr. Poyle found that oil of ſweet al- | immediatly referr'd ro copper, from its fa- 
monds, nay even milk it ſelf, would make | culty abovemention'd, of turning green with 
a kind of diſſolution of crude copper. On | all males, i. e. all acid ſalts; the chemiſts 
corroſiveneſs, &c, | calling all acids, males; and alcalics, fe- 

Others will have the name Venus more | males, | 


N 55 | tive 


There 
found. 


Difficulty 


rat 


copper i 


2 


ing 
the ore. 


it is ordinarily foun 
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tive virtue is ſpent in the body; it acts by its ſulphur; which is of a very | 
_ penetrating nature, and highly narcotic, aſſuaging pains, c. 


Copper is found in divers places, both in Europe, 4Afia, and America ; but 
the moſt abundantly in Sueden, and Germany; where there are whole moun- 
tains of it. Indeed, it may be obſery'd in the general, that there is ſcarce 


any earth, in any part of the globe, but what has a ſhare; of copper in it. 


*Tis fometimes found in ſubſtance, but oftner in hard ſtony glebes“. 
The richeſt copper mines are in Hungary; where the mineral matter 


contains 7 part of pure copper. Wei | 
Wherever copper is found, there is always found vitriol; and that ge- 


nexally of all the three kinds, viz. green, blue, and white; and hence the 


claſs of vitriols of Venus, or copper. Along with oP r are likewiſe found 
the richeſt and brighteſt-colour'd gems, as emeral a= turquoiſes, and the 


Uke green and blue precious ſtones. 


Separating. of Copper from the Ore. 


of ſe- THe procuring, or ſeparating of copper from its glebe or ore, is very dif- 
_ ficult ; to which difficulty it is, that the great price the metal bears, 

is wholly owing. For tis found in fuch abundance, that were it not for this, 
it might be ſold for almoſt nothing: but it adheres ſo ſtrongly to the ſtony 


matter, that tis a wonder it ſhould ever be ſeparated at all. 

Ercherus ſays it muſt paſs thro' 14 furnaces f e'er it be pure. So long 
as any of the ſtony ſubſtance adheres to it, it remains friable : But a por- 
tion of that is ſeparated and caſt off at every fuſion ; till, at length, after the 
fourteenth fuſion, it is all extracted, and the metal left red, and mallea- 


ble. 


"> ore is ſometimes, alſo, found | mons. What is obtain'd by the firſt melt. 
in form of a duſt, or powder; and ſome- ing, is the copper commonly uſed : for par- 
times procured from the water of certain | ticular occafions, they have recourſe to re- 
rivers. . The ſtony N ain, in which |peated fuſions. According to the diffe- 
, are of different qua- rent matters wherewith the metalline part 
is combin'd, different things are added to 
the ore, in fuſing, to carry oft the ſame. 
In the Hungarian mines, Dr. Brown tells 
us, they ſometimes burn the ore, and 
ſometimes melt it ; and this, ſometimes by 


lities, ſome blue, others green, &c. In the | 
mines of Hungary, Dr. Brown obſerves, there 
are divers ſorts of ore, but the chief diffe- 
rence is between the yellow and the black; 
the firſt whereof is pure copper ore, the 
black alſo contains a portion of ſilver.] it ſelf, and ſometimes mix d with other 
Phil. Tranſat. Ne 59. minerals, and its own droſs. He adds, that 

f Er they go to fuſion, they firſt waſh| an hundred weight of ore will yield 20, 
it well, to ſeparate the looſer earth; and] 30, 42, nay 50, and 6o pound of metal. 
when fuſed, caſt it into moulds call'd fal- Phil. Tranſat. NS. 59. 
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| haze fteel made by keeping the iron 


| fume of bullocks horns and hoofs, and; 
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"HE fo aal, of i iron is, has it is the heavieſ: of all bebe aller Tron. 


Ls weight. 


Its ſecond charable aw the e duct, the hardeft, and moſt brene be. 


of all metals. 
Yet, by fuſin ng 
ſcarce capable o 


and denſer, the 

This extraordinary 
ſulphur intermixed with 
and the greater tha 
metal. The abund 


"44+ 


it / we can render it ſtill — and more Wade and. 
being drawn or extended at all: or, if it be onl 
nited, and then quenched in cold water, it grows harder, and loſes — 
of its former degree of ductility; and the more ſo, as the water is colder, 
inction more ſudden 


ree, the more keen does it pid to the 
nce of ſulphur in iron js apparent from the ſparks it. 


emits, when ignited,” and beat under the ſmith's hammer ; thoſe ſparks 
being only the ſulphur of the iron: nor is there any thing like chem ſeen 5 


in any other metal. 


Iron being well purged of its ſulphur by” a vehement fire; becomes Sel. 
harder, compacter, and ſfomewhat;lightex, and is called ſteel “. 
The third character is, that it ĩs very fixed; wie mean as to its weraline r- ity of iron. 


"if ow 
* The buſineſs of feel remains ; thaw 
what obſcure: the naturaliſts, from Ari- 
fotle to our time, ſpeak of che making it, 
in terms which leave a man greatly to ſeck 
for the preciſe method thereof. It ſeems 
the artiſts have had the addreſs to elude 
their inquiries ; and ſtill keep ſome y hat of 
the myfter with themſelves. . 
Ariſtotle Ge That  fteel is only iron defe- 
cated, and made pure by repeated 4 ons; * for 
the impure parts, or ſcoria, he obſerves, ſub- 
far and are purged off by the bottom. Meteor. 
l. 4 c. 6. And the like account is given 
by ſeveral, later writers. But Dr, Lifter 
eus they are all miſtaken : iron, of it- 
ſelf, he notes, how oft ſoever purged, and 
refined, will never become ſteel, without 
other addition. Philof.. Tran. No 203. 
The chemiſts, with the generality of 
later writers, as Dr. Phtt, Err. will 


ignited ſome time, amidft the fire, and 


Charcoal made of beech, or willow ; ; and 


zL * 
1 Q[I;39 


* 7 606 [Yi 12 * 2 175 i} 
x w þ i 51 1 70 
required — Joe ardening 


dos- t contribute any thing to the con · 
verring it into ſteel, 


Kirchey, wad Agricola, deſcribe the method of 


making ſteel, as practiſed in the eng of U. 


va, a place famous from antiqui this 
metal: * The i iron is firſt bee ot -hot, 


then cut in ſmall pieces, and thus nix 


<< -with. a ſort of ſtone which; promotes the 


© fuſion: then, a crucible is ſet in a 
<« ſmith's forge, and fill'd with charcoal. 
When the veſſel is red-hot, they put in, 
1 by little and little, the mixture of iron 
4 and ſtone, As ſoon as tis melted, they 
« thruſt, three or four pieces of iron into 
« the middle thereof, and keen, them boil- 
« ing therein, by a ſtrong. fire, five or 
« {ix hours; obſerving, from time to time, 
« to ſtir the melted metal, that the pieces 
« of iron may imbibe the ſmaller, ſubtiler 
particles thereof, and have their own 
e groſſer particles attenuated thereby. 
„ Laſily, taking out the pieces, they forge 


then plunging it in cold, aſtringent de- 
coctions. But theſe additions appear to be 


no better than a blind; they are neceſſarily- into cold water: 


« them, and draw them out into bars; 
% and thus, hot as they are, plunge them 
taking them our from 


N 2 «© hence, 


This 


1 iron, [kicks 
may haye led authors 12585 the notion ; ; but 
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This latter is pretty eaſily yolatilized, and conſumed by fire, as appears 
from the ſulphureous ſmell of iron, either ignited, or melted. If you ex- 
poſe iron to an intenſe fire, it grows warm, reddens, commences of a flame- 
colour, and at length emits ſparks, and then runs. If it be now taken 

away, it will be found ſofter for the fuſion: but if you continue it in the 
fire, it comes at laſt to yield a-whitiſh fume; and thus loſes a great part 
of its body, viz. all the ſulphur. | 2 inte ale.) 
The fourth character is, that it ignites long e er it fuſes ; and fufes with 
much difficulty : and that, contrary to the nature of all other metals, the 
more it is ignited, the ſofter, and more ductile it becomes; being ſcarce 
flexible or malleable at all, till after e ES SoTr 2H. 
Add, that when in a ſtate of ignition, both its weight and dimenſions 
are greater than when cold. This acceſſion of weight ariſes, no doubt, 
from the fiery particles fixing therein: and if, when ignited, it be pre- 
vented from extending itſelf, it burſts ; and either ooh was or throws off 
any body that reftrained it. i ; 
he fifth charafer is, to be diſſoluble by almoſt all bodies in nature; all, 
we mean, that have any degree of activity, as ſalt, dew, the breath, fire, 
Water, air, Oc. 5 WE lMen e vn 
By the action of any of theſe, it contracts a rubigo, or ruſt; which is 
nothing but the flowers of iron; or iron diſſolved, and relinquiſhed by its 
diſſolvent: for iron, being examined in a miſcroſcope, when firſt it be- 
comes ruſty, ſhews its ſurface cover'd over with a number of pellucid, vi- 
triolic lamellæ or glebes; which being afterwards dried, by the fluid men- 
ſtruum's evaporating, become a ruddy calxs. © © kene WAS 
How prevented. 


o— 


% 


Fuſibility. 


Hence, a fatty, or oily. matter, perfectly deſtitute of all ſalt, or aci- 
dity, be ing ſmeer'd over iron, hinders its contracting ruſt; by preventing 
the acceſs of the air, and water ; the ſalts floating wherein, would cor- 


' And hence the method uſed by our artificers to preſerye iron pure, and 
bright; ve. by bailing oil of olives with a little litharge, or L 83 by 


» - 


which the acidity of the oil is abſorbed : or, they only boil their oil to a 


| thickneſs ; and ſo exhale the acid. 


« hence, they are found fteel ; tho' not 


« fo perfect, but that they frequently make 
them undergo the proceſs a ſecond time; 
. «© farft caſting in ſome freſh matter into 
the cructble.” Agric. de Re Metal. lib. 9. 
Upon the whole, we may obſerve, that 
the charcoal appears the moſt effential 
thing in the operation, as being the only 
conftant ingredient in each method: accor- 
dingly, we have even reaſon to apprehend 
it the only eſſential; as having ourſelves 
made tolerably good ſteel by only keeping 
the iron in a crucible fill'd up with. mere 
charcoal-duft, in a brisk fire, he the ſpace 


of about a quarter of an hour, 


to it from another quarter, De Materia Subiil. 


M. Muſchenbrozck, counterpoiſing a 
priſm of iron of three pound weight in a 
nice 'pair of ſcales; which would even 
turn with z of a grain; and afterwards 
heating the priſm red-hot, found that it 
ſtill weigh'd exactly three pound: whence 
he concludes, that it had gain'd in weight 
from the fire. For the experiment being 
made in air ; and heat being always 
found to dilate iron; tis evident the ſpe- 
cific gravity of the metal muſt have been 
diminiſhed by ſuch dilatation : which 
muſt have been perceived by the ſcales, 
unleſs ſome. new weight had been added 


By 


| Theory of CHEMISTRY. - a; 
By an intimate ſolution of iron with water, it is that the famous pre- cen Mantis 
paration Crocus Martis, or ſaffron of iron, is made. In effect, all ſalts, 
both acid, alcalious, and intermediate, fimple and compound, have a like 
effect on iron. And hence that elegant experiment of taking a large plate 
of iron, and applying to it, in one place, a drop of water; in another, a 
drop of vinegar; in another, a fixed ſalt; in another, volatile ſalt : for 
all theſe ſeveral ſalts will bring a ruſt on the metal; but a differently co- 
lour'd ruſt, according to the menſtruum. | Fes 3 
The fixth character is, that it neither reſiſts the force of lead, nor anti- g 
mony, nor fixed ſalt; but being fuſed with them, readily diſſipates into, rag 3 
fume, or vitrifies. | ; — 
The ſeventh character is, to be very ſonorous, and elaſtic; tho* the IE. ſnnd. 
ſound it yields is leſs ſweet than that of copper. n 3 
The eighth character is, that of all bodies it is the only one attracted by 22 * 
the load- ſtone 14 . | 3 
Iron is found in moſt parts of the globe; nay, even in all ſorts of mat- Zo" fond in 
ter: particularly, all the parts of animals, both ſolids and fluids ; as all bodies. 
milk, urine, blood, fat, bones, fleſh, Cc. Out of any of theſe, iron is 
eaſily procured, by calcining them, and then drawing a load-ftone, or 
the edge of a knife touch'd with a load-ſtone, lightly over the calx or 
aſhes : for the iron particles are by this means drawn out of the aſhes, 
and ſeen to adhere to the knife. | 
Again, all earths calcined, contain iron; as we ſee in clays, and potters 
earths ; it being the iron alone that gives them their reddiſh colour, when 
burnt, or baked. The ſame is obvious of bricks, tiles, Cc. which are 
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Baut it muſt not here be forgotten, that means of fire. And hence we find, that 


iron, without ſtanding long in an ere 


its poſition, may be ſoon imparted to it by 


iron itſelf may be brought to attract iron; 
or that it may become a magnet with re- 
ſpe& to itſelf. Dr. Gilbert obſerv'd long 
ago, and Mr. Boyle confirms the obſerva- 
tion, that iron-rods, as the bars of win- 
dows, by ſtanding a long time in a per- 
pendicular poſition, will grow magnerical : 
ſo that the bottom of the bar will attract 
the ſouthern. end of an animated needle, 
and repel the northern ; but the upper 
end attract the northern, and repel the 
ſouthern, | | | 

Mr. Boyle has even found, that a bar. of 


ſture, by merely holding it perpendicu- 
arly, will acquire the ſame virtue ; but 
then the virtue will be tranſient ;-ſo that 
if you do bur invert the bar, its poles will 
be changed, 
| The ſame author obſerves further, that 
the ſame virtue which a bar of iron ac- 
quires in a long courſe of time, merely by 


che ſame experiment holds in tongs, and 
other iron utenſils, which have been ſet 
to cool, leaning againſt the wall. | 

And hence, probably, the ſtory current 
among the Italian naturaliſts, viz. that a 
large iron bar, ſupporting a croſs of an 
hundred pound weight, on the top of the 
church of Aramini, was tranſmuted into an 
actual load-ftone : a piece of which was 
preſery'd, among other rarities, in the re- 
poſitory of Aldrovandus. 

Mr. Boyle adds, that having „ 
large piece of Exgliſp oker to a proper ſhape, 
and then made it red-hot, and let it cool 
again in an ere& poſture; it diſcovered a 
magunetical virtue; and would attract one 
of a needle, and repel the other. 
Mech. Prod. of Magnetiſm. But whether 
this laſt caſe be not accountable for from 
the ferruginous matter wherewith that mi- 
neral is known to abound, even beyond 
ſome iron-ores, contain'd in the oker ; will 
admit of ſome doubt. 
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94 Theory of CHEMUISTRT. | 

made of a bluiſh, livid clay, and only become red in virtue of the iron 
particles mix'd with them *. WM: | | | 

Tron ſuppoſe# _ The learned Dr. Lifter imagines he has diſcovered that iron is the baſis 

the bf 7; of the ſtone in the bladder, and kidneys ; and, conſequently, that the more 

bladder, & c. we eat of vegetable and animal ſubſtances containing ſuch iron; or the 

more chalybeats, or iron medicines we take; the more matter is ſupplied 

for the generation of that diſtemper. = | 9127 

4. on what The foundation of this doCtrine, which is now very current among the 

en French, is that experiment above-mentioned of iron drawn out of the calx 

| of human urine, or milk, or blood, or bones, or the ftones themſelves 

extracted from animals. But tho' thus much be allow'd true; yet ſtill it 

| may be doubted whether it be iron that generates the calculus. For when 

The weakneſs iron has contracted a ruſt, it is ſcarce attracted by the load- ſtone at all: fo 

thereof. that it is a little preſumptuous to argue thus: All vegetable, and animal 

* matter afford a calx which is attracted by the load-ftone ; conſequently, 

© the iron we take, furniſhes the matter of the ſtone :* Since iron itſelf, 

if corrupted by a ſalt or acid, or even by heat, does not act on the magnet. 

That excellent author, therefore, has carried the; point a little too far: 

And accordingly, all he has wrote, on this principle, about ſpaw-waters, 

and chalybeat medicines, muſt be look'd on as very precarious, and hypo- 

thetical at beſt, | | b | 
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5 Separating of Iron. 


In, bo found, J Ron is rarely found under its own form; but moſt commonly in black 

ans ſeparated. ¶ or brown glebes ; from which it is never ſeparated by mere fire alone; 

but ſome other menſtruum is neceſſarily uſed, to abſorb the ſulphurous 

By calcination, part. For this reaſon, the beſt way is to calcine the mineral glebe, by 

and ffn. ſtratifying it with coals; and then to fuſe, or melt the calx down by a 

; | violent fire. By this means, the metal is brought out fluid like water, and 


* Tron-mines are common in moſt coun-f Again, in ſome places, it is in the very 
tries of Europe; Norway, Poland, Germany, [ſurface of the earth, ſcarce an inch or 
France, England, c. abound with them : two deep; but "tis more common to have 
only America, which is ſo plentiful of gold it at a depth of four, five, or fix feet. 
and filver mines, has none of iron: and, | The foreſt of Dean, in Gloceſterſbire, is 
accordingly, the natives prefer a metal of particularly rich in iromore; which it 
ſo much uſe, infinitely beyond their own | yields of divers colours, weight, Sc. The 
treaſures. In ſome mines in Sileſia, | beſt is that of a bluiſh colour, heavy, and 
M. Sthall obſerves, they find grains of iron, | full of ſhining ſpecks, like grains of fil- 
already malleable. Mr. Boyle adds, that] ver: but this, tho' it yields the greateſt 
one of the beſt ſorts of 1 is | quantity of iron; yet, being melted alone, 
found in form of a mud, at the bottom of? the metal is roo ſhort and brittle. To re- 
lakes, and other ftagnant waters. medy this, they mix ir with the cinder, 

Its common glebe, or marcaſſite, bears! or remains of old ore melted down long 
a near reſemblance to the load-ftone : as, ago; which gives it that excellent remper 
in effect, that tone always yields true} and roughneſs for which this iron is ſo 
iron. Sometimes it is in pieces as big as{ much prefer'd to any other. Philo. Trau 
the fiſt; and ſometimes only in a ſand, No 137. 
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tended. for *. 


Iron [Mars] is one of the nobleſt remedies all medicine affords ; of more Medicinal vir- 


Theory of CRHERM IGT Rx. 


received in moulds of different forms, according to the works it is in- 


efficacy, in chronical caſes, than all animal and vegetable matters put a 


together. *Tis greatly ftrengthning, 
tic, as *ris differently prepared f. 


* In the iron-works at Milibrop in Lan- 
caſvire, they uſe turf along with the char- 
coal, which makes the iron better than 
the coal alone. Beſide, to the calx thus 
produced, they add about of the quan- 
tity of lime: tone unburnt, to make it 
melt more freely and caft the cinder, 
which they take off before they let the 
metal run. Pbilaſ. Tranſact. Ne 199. 

+ The compoſition of iron we have al- 
ready touch'd on in the notes, p. 60. But 
there remain ſome things on that yet 


behind. Van Helmont's ſon, it ſeeyns, had 


a method of making iron with pſud, and 
ſulphur : The ſecret, Becher could never 
get out of him; but chance threw, him 


on another, which he thus deſcribes : 


Take clay, form it into little balls with 
linſeed- oil, and lay them in a retort; urge 
them with a violent fire; and, after diſtil- 
lation, there will remain blackiſh . 
bules, which, when ground and waſh'd, 
will be a keavy matter, which the load- ſtone 
attracts, M. n, profeſſor at Er fort, 


and aperitive, or aſtringent, or ſtyp- 


accidentally made iron by the falling of 
ſome clay, wherewith a hole in a retort 
was ftopp'd, br” the caput mortuum of 
ſome alum and ſea-ſalt, which he was 
drawing the ſpirit from. Laſtly, Sthall, 
going to prepare ſome volatile ſpirit of 
vitriol ; by miſtake took a maſs of alum, 
and common ſalt, inſtead of vitriol. The 
effect was, that, after the operation, he 
found a blackiſh matter; which, when 
waſh'd, appearing to be very heavy, he 
preſented the load- ſtone to it, but in vain : 
yet, after expoſing it to a large burning- 
glaſs, he found it was become real iron, 
and readily flew to the magnet. He adds, 
that ſome of the maſs which he took at 
firſt, gave no ſigns of iron, tho long ex- 
poſed to the burning-glaſs ; and even, that 
tho he poured a vitriolic ſpirit thereon, 
yet no vitriol was produced: which is a 
ſtrong 8 tion that there was no iron 
in it then; for a martial earth, with the 
addition of a vitriolic ſpirit, never fails 


to afford vitriol. Nowuv. Cours de Chym. 
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Tis . & ork firſt character of tin is, that it is the lighteſt of all metals; tho 
the heavieſt of all bodies, except metals. AT - 
Is weigh.  _ "There are divers kinds of tin, which are each accounted the better as 
they are heavier ; but of all others, that call'd bJock-tin is the moſt valued. 
The ſecond character is, to be very ſoft ; more fo, than any other metal, 
except lead. FC N 
Tis alſo greatly ductile, and very little elaſtic; leſs than any other me- 
* t m__ gold, and ſilver. FS . i 
he ir character is, that of all metals, it is the leaſt fix*d in the fire, 
and affords the greateſt quantity of ſulphurous fumes ; and, conſequently, 
loſes moſt weight in the fire. ; | 5 
=_ We have made divers experiments to this effect; the reſult of which 
= | puts the common obſervation of almoſt all the alchemiſts paſt doubt; viz. 
; that tin will emit fumes even by the moſt gentle fire. The fame thus 
= emitted, is the mere ſulphur of the metal; accordingly, the more the ſul- 
: pPlhur is conſumed, the lighter ſtill it grows 5 5 171 
4:5 . Nabu. The fourth character is, to be fuſible by any the moſt gentle fire; and 
1 | that long before ignition: tho the purer the metal, the more difficultly it 
. Fan fuſes. Add, that when urged even by an eaſy fire, it ſhines exceedingly ; 
1 but this ſplendor is ſucceeded by a poiſonous, ulphureous ſteam, very de- 
ſtructive to the lungs; as thoſe who are employ d in melting tin, find to 
their coſt ; it uſually giving them a pale, ghaſtly complexion, and throw- 
ing them into a phehiſ | N 
he evaporation being over, there is left a cruſt, or calx, called calx of 
tin; which being expoſed to a very violent fire, becomes volatile, and flies 
entirely off *, | „ | | 
Miſeibility with The fifth property is, that it eaſily, and intimately mixes with other me- 
aber metals. tals, as gold, filver, &c. and that it diminiſhes their ductility t, and gives 
them a degree of brittleneſs : whence, again, it is evident, it contains a 
great deal of ſulphur. Ry = BE | 
If this ſulphur could be perfectly purged out of tin, tis likely it would 
be found no other than filyer : for as it is, the two metals have ſeveral 
properties in common. Thus, when diſſolved in ſtrong acids, tin grows 
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* Yet tin, thus calcined, and even vola- into whitiſh maſſes ; which, by a skilful 
tilized, is again reducible into its metal-] reduQtion, yields great quantities of go 
line form. Thus Mr, Boyle: Tho' tin, in] malleable metal, rather Be than the or-- 
our reverberatory furnace, be uſually only | dinary tin. Mechan. Orig. and Prod. f -Vo 
brought to a calx, which is reputed very | lat. &c. N 
fix d; yet in thoſe intenſe fires, an ac-| Þ Yet iron muſt be here excepted; that 
quaintance of mine uſes in his tin-works, metal being render'd more malleable by a 
quantities of this calx are carried up to | mixture of tin. Newy. Cours de Chymie. 

a conſiderable height, where ir gathers| 
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bitter, | as well as ſilver; and when it is fuſed along with filver, it adheres 


ſo obſtinately thereto, that there is ſcarce any ſeparating them. Add, 
that under ſuch circumſtances it reſiſts lead, almoſt as much as the ſilver 
does. And hence many account it an impure ſpecies of that metal 

In effect, we have inſtances of filyer's being actually made of tin; but net 


pure ſilver: Beſide, that it has been made a capital crime to ſell ſuch ſilver; 
which has diſcouraged people from improving « ? 
The fixth property is, that acids do not diſſolve it without much 


on the method f. 


culty, eſpecially the more powerful one. | | 
The: reaſon hereof is apparently its abounding in ſulphur ; which 
acids, we know, do not touch. Add, that. it diſſolves in Aqua regia, 
ſcarcely in Aqua fortis ; which is a circumſtance remarkable enough, con- 
ſidering the near alliance it has with filver. 8 | FTE 

Again, the weaker the acid menſtruum is, the ſooner, and the eaſier it Fa the 


| works its end; and the ftronger, the more ſlowly : thus, ſour apples 
and other unripe fruits, by being boil'd in tin-veſſels, will grow ſweetiſh; 


* It may admit of ſome doubt, whether 
tin bears theſe reſemblances to ſilver, in 


virtue of its being tin, or only in virtue 
. of the particles of filver mixed thereyith, 
Tis certain, more of theſe reſemblances, 


and thoſe in a greater degree, are found 
in ſome ſpecies of tin hn others. Mr. 


Boyle mentions à gentleman, who having 


of the nobler 
Red in 


to pur- 


procured a good quantit 
metals from ſome tin-ore lang di 
lixiviate liquors, defired Mr. Boy 
chaſe him a large quantity thereof; in full 


 expeQation of Raidng an eſtate. But, ſays 


Mr. Boyle, after his firſt ſtock of ore was 
ſpent; the next that he procured, tho' 
managed with the ſame care as the for- 


mer, proved wholly unprofitable. Uſeful. 


of Exper. Philoſ. 

| The fame author relates, that having 
diſſolved ſome bleck-tin, (for ſo the work- 
pure and un- 
wrought) in a particular menſtruum which 
kept it W ; and having afterwards 
evaporated the ſolution, and ſet it to 
ſhoot ; he fbund, to his ſurprize, that the 
cryftals it afforded were not at all like 
its own kind of vitriol, but broad, flat, and 
thin, like thoſe of filver : upon examining 
them further by the tongue, they had no- 
thing of the taſte of calx of tin made in 
ſpirit of vinegar ; but that exceſſive bitter- 
neſs we meet withal in the cryſtals of fil- 
ver made with Aqua fortis, He adds, that 
finding this further reſemblance betwixt 
the ſalts of thoſe two metals, that both 


[of them preſently tinged the nails and 
skin with a black that would not eaſily 
waſh off; he ſhould have ſuſpeQed that 
the menſtruum had exalted the metal into 


ſame menſtruum, and another _ parcel of 


was bought at the ſame place, and very 


ceſs was owing to his having lighted of a 
lump of tin that was of a peculiar nature. 
Uſeful. of Exper. Philoſ. | 


analo 


gree of coction: but if there be ſome cir- 
cumſtances wherein they correſpond, they 
differ in others. Lead, for inſtance, is 
eaſily reduced to a calx ; and tin more 
eaſily ftill : but the calx of lead readily 
melts, and runs into a browniſh glaſs ; 
whereas tin does not fuſe and vitrify 
without much difficulty. Tin and lead do 
readily mix and unite with each other by 
a gentle fire; but, if the heat be intenſe, 
there ariſes a colluctation between them; 
the effect of which is, that both fall into 
a Calx ; and that the lead becomes ex- 
ceeding difficult, afterwards, to fuſe, and 


vitrify. Add, that tin is eaſy to be re- 


vivified; but lead, not without the ut- 
moſt difficulty: nor is the reſtauration an 
thing compleat; or the new body in a 


reſpeQs like the old one. 


0 but 


an affinity with ſilver; had he not after- 
wards proſecuted the ſame trial with the 


block-tin ; and found, that tho' this metal 


ſoon after the other, yet the former ſuc- 
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+ Some authors ſpeak much of the 
between tin and lead; and will 


have tin to be lead, only under a leſs de- 
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29:45 from whence all the reſt of Europe is ſupplied with this metal. 
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but the ſtrongeſt 


and hardeſt acids, boil'd in the ſame veſſels, make no ſo- 
lution at all. | x | fe OD, 


Witeutcakins- Tin, freed, by calcination, of its ful bur, diſſolves readily enough, in all 


acids; and is reducible thereby into vitriolic cryſtals, which afford a no- 
ble remedy againſt diſeaſes of the nervous kind. l 

Yet is it bur little known and uſed in medicine; by reaſon of the diffi- 
culty of diſſolving it; for it is to be firſt thoroughly calcined e er a ſolution 

be attempted. The calcination requires a continual fire for three days; 
after which the calx is diſſoluble in common vinegar. This is that excellent 

' remedy of Angelo Sala, againſt the epilepſy and hyſteric affections; in which 
it not a leſs certain cure, than the bark. in agues, or opium in want of 

reſt. | | 

Is ſound. The ſeventh character is to be very little ſonorous; leaſt of any metal, 
except lead; and yet, when mix d with other ſounding bodies, to augment 
their ſound: as is evident from the ſhare it has in the compoſition of 

bell- metal. | a EDS „ ECD RR 
Add, that tho it be but little elaſtic in it ſelf ; yet when mix'd with o- 

ther elaſtic bodies, it wonderfully enereaſes their elafticity*. 
Where tiv s Tin is principally found in Cornwall and Devonſbire, provinces of . 
is ſo 


much the peculiar produce of this country, that Camden ſuppoſes it to have 
given the denomination Britain to the iſland. In the Syrian and Chaldee tin; 
is call d 5ragmanac," q. d. Jupiters kingdom; the primitive whereoF is Brat- 
| man or Britman, whence our Britain. 5 bares 
Ts what form. Its glebe, or ore, is a heavy ſpongeous ſtone ; reſembling a ſfone gna w d, 
or prey'd on by ſulphur, or a bone half calcined. 3 . FF 
Nes ſeparates T beſe ſtones being broke and powder'd, undergo a lotion by water ; by 
and purified, Which means all the light earthy part is waſh'd away, and the tin left at 


the bottom. | „ fn 
The matter thus ſeparared, is next fuſed in a violent fire, by which means 

a deal of ſcoria is emitted, and the reſt left pure tin. Which, if by any 
farther proceſs, it be purg'd of all its earthy, and fatty parts, apprea- 
ches very near to the nature of ſilver f. "YL = | 
| | de 


* A body, Mr. Beyle obſerves, by being | + The ſtones from which tin is wrought, 
aſſociated with another, may have new Dr. Meyret tells us, are uſually found be. 
* and uſes, and ſome of em quite |twixt two walls of iron · colour d rocks, of 
different from what it had alone; i. e. two, I little or no affinity with the tin; in a vein 
or more materials, being conjoined, may or lead, as the workmen call it, betwixt 4 
be qualified into a third, by virtue of freſh | and 18 inches broad: tho inſtead of tones 
properties thence accruing to the compoſi · | they ſometimes alſo find it wix'd with a 
tion. As tin is flexible, and yields but a|ſmall gravelly earth, generally of a red 
dead ſound, who would dream that one ſ colour, but tate white. From this 
conſiderable uſe of it ſhould be to make a|earth, the tin is apa feparated by bare 
leſs yielding and better ſounding metal, | waſhing ; which is call'd pryan tin, and is 
more ſtrong and ſonorous ? yet bell · metal] ſcarce half the value of the former. 


is principally compos'd of tin and copper. 
Uſeful. of Exper. Philaſ. | | | In 


E have now gone thro” the firſt claſs of foſſils, viz. Metals, in all its 
branches; and what we have here done, may ſerve as a ſpecimen in 
what manner phyſical things are to be defin'd, and explain'd: not by ſuppoſing 


ins down their ſeveral apparent properties. From which we now proceed to 
draw ſome corollaries, which may furniſh a general doctrine, or theory 
thereof. 3 | 0 47 8 PE 
COROLL. I. 


and the chemiſts expreſs it, on the anatick homogeneity of the parts. 

Now, the later philoſophers have proved, that all corporeal mag- 
nitude has juſt ſo much reality in it, as weight: and therefore, if you have 
found the heavineſs of any metal, you have at the ſame time found its cor- 


ſhew that weight and reality are correſpondent. 
ER COROEL. II. 


In the tin ore, is frequently found a hard into a launder, or trench dug in the floor; 
glittering ſulphurous ſubſtance, call'd mun- out of which the water eſcapes, carrying 
dic, or maxy, which is commonly ſup- with it the parts not metalline, which they 
pos d to feed the metal; yet where the [call the caſalty, at bottom. 
mundic abounds, they rarely find much] To clear away the zwndic, they dry, or 
tin. This mundic is to be carefully ſepa- burn the ore, thus ſeparated, in + Vita, 
rated; for if there be the leaft of it left, [upon iron plates; keeping the matter con- 
in melting the tin, it makes it brittle, and |ftantly ſtirring, that all the mundic may 
cruddy, and diminiſhes much of its ducti- by degrees get uppermoſt, and ſo be burnt 
__ away ; which they diſcover by the flames 
| re alſo occurs a ſort of ſpar, of a ſhi- romng yellow, and the ſtench diminiſhing. 
ning whitiſh ſubſtance, ſoft and fatriſh at] Then they proceed to grind it again, ver 
firſt, but ſoon after growing ſomewhat | fine, in a crazing mill: after which they waſh 
harder: it ſeldom grows, but only ſticks it; then dry it a little; and at laſt carry it, 
to the metal. Some of the miners account | thus prepar d, to the furnace, which they 
this the mother, or nouriſher of the metal. call a bowing houſe ; and there melt and. 
The beſt ore is that in ſparks, and next to] caſt it. | 
this, that which has bright ſpar in it. When it runs out of the furnace, there 
The ore being dug, they break the - [ſwims on it a droſs or ſcum like that of i- 
ter ſtones, and thus carry it to the ftam-|ron ; which being melted down with freſh 
ping or knocking mill, where it is pound- ore, runs into metal. 
ed with large lifters headed with iron, | The cauſalty they throw in heaps upon 
30, or 40 pound a- piece; and thus redu- |banks, which, in fix or ſeven years, they 
ced into a ſmall ſand, to be waſh'd out by [fetch over again. Philoſ. Tranſaf. Na. 69. 
a ftream of water, diſcharg'd into it from p. 2096. and Ne 138. p. 948. 
a cock, thro' a braſs grate holed very thick, | : 
O 2 | which 
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Corollaries e the common nature and principles of Metals. 


any previous fe and dedueing their nature therefrom; but by lay- 


poreity. Sir I Newton, treating: of gravity, and Hwgens of the pendulum, 


That which diſtinguiſhes metals from all other bodies, as well as from vir te ofw- 
each other, is their heavineſs ; for every metal is found to have its peculiar 5 
weight, which no art is able to imitate; and which depends, as Helmont b 


Metals appear to be ſimple; and yet are really compounds: their com? Mites com | 
ponent principles, according to the antients, are ſulphur and mercury; to 
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which ſome of the moderns have added ſalt. Bur, tis certain, ſalt is no 
proper conſtituent part or ingredient of metals; but rather ſomething ex- 
3 adhering to em, and which makes no part of their metalline cm- 
polition *. | ns | l 
All meta 


Their principles. Is then conſiſt of two kind of parts, or principles, Viz. mercury. 
0 as the baſis or matter; and ſulphur as the binder or cement: the firſt, the 
ſubſtratum, of metalline matter; the ſecond, that which renders it fix d, 
and malleable. 8 15 5 r 
This mercury, it is to be noted, is the ſame with our quick-ſilver, only 
more defecate and clear of any of thoſe heterogeneous matters, where with 
the common quick- ſilver is always mix d: as to the ſulphur, it is not the 
vulgar foffil ſulphur, whereof we ſhall treat in its place; but a peculiar fort 
of matter, ſpecifically denominated ſulphur of metals, and contended by ſome of 
our lateſt, and beſt chemiſts, particularly Monſ. Homberg, to be light or fire f. 
This being united with the mercury, fixes it; and according to the difte- 
rent degrees of its union, and coherence. therewith, produces: different 
This doctrine of the compoſition of metals, is confirm'd by an experi- 
ment of Mr. Boyle, who after having retain'd mercury a long time in a 
moderate fire, took a piece of gold out of it, which, it was apparent, was 
not in the mercury before it was expos'd to the fire. | 
Nlonſ. Homberg has an experiment to the ſame effect; from which 
he deduces that gold conſiſts of a ſulphurous or igneous part; and 


a heavy, mercurial part fix d thereby ||: and that by only n 
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* « In the analyſis of metals, we meet vehement action whereof, the pores of 


with mercury, à ſulphurous matter, an the mercurial globules are ſo enlarg d, and 
** earthy matter, and in ſome a ſaline mat- broke into each other, that unable, any 
ter“. Homberg Mem. I Acad. An. 1702. but longer to retain the fire lodg'd therein, it 
-this is chiefly to be underſtood of the im- | eſcapes ; taking the — part of the 
perfect metals; or of perfect ones not in mercury along with it; and only leaving 
their utmoſt purity ; tho the burning glaſs, | a little light terrene matter behind. 
we have already obſcrv'd, ſeparates a vitri-} The better to conceive, how mercury, 
uw earth, even from the moſt perfect of; when become a metal, ſhould thus be de- 
| troy'd, by the penetration of the ſuns 
rays, which are the ſame matter of light, 
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n This we ſhall have occaſion to ſpeal: 


of more largely in the chapter of fire. 

In an elegant memoir, du ſouffre principe, 
that ingenious and experienc'd author 
ſhews how a. real malleable gold may be 
made of mercury, by only keeping it a 
long time expos'd to the fire, ſo as it may 
receive and retain a ſufficient quantity of 
the matter thereof, to fix irs ſlippery, vo- 
latile eva together, and wakes 'em ſu- 
ſtain the;fire, &. In a ſecond memoir, du 
Do principe, he teaches to deftroy both 
the 


old and mercury, by applying it in gl 


that by a former penetration had eonvert- 
ed the ſame mercury into a perfe& metal; 
he ſhews that a & metal is pure met- 
cury whoſe globules have been gradually 
pierc'd on all ſides by the matter of light 
or fire; that the holes, or perforations 
made thereby, are all entirely fll'd/wih 
that matter; that theſe holes are fo ſmall, 
that the light introduc'd within 'em, ſticks 
there. by irs natural gluten ;- that the ex- 
tremes of the perforation of a mercur! 

obule being contiguous to the extremes 


the Row of a large burning glaſs ; by the | 


of the like perforations of ſeveral other 
globules, 


' Theory" of OmE If IS., © 108; 
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5 ALF nd ITT | | 
| cure are two ways of effefting this, viz.. either by the revivifying Metals — 
ſalts of vegetables, or by mertur y ae 
being purgid of all heterogeneous matters, becomes a liquor, or menſtruunmm 
that 1 gold, by attracting, and melting the ſulphur which fix d the 
arts the gol air 8 p wing 1 83 0 0 oh 4 
. The like is done by thoſe ſalts, which, from their eſſect, are denomina- 
ted revivifying, vix. by their penetrating the metals, abſorbing the fix d 
parts, and, as it were, reſuſeitating the metals into their principles. 
And hence all the books of the alchemiſts, are full of ſaline menſtruums 
which act on gold in ſuch manner as to fetch out its ſoul, i. e. our ſulpbur; 
leaving the body, i. e. that merc ury of metals, behind: em. | | 
If it be ask d why gold, if it only conſiſt of the above mention d princi- 
ples, ſhould be heavier than mercury ? the anſwer is, that the parti- 
cles of fire or light, which Mr. Boyle, and Monſ. Homberg demonſtrate to be 
heavy, coming to inſinuate themſelves into the pores of the mercury, and 
there fixing; increale its ſpecific gravity. And no wonder: ſince the ſame 
is found to obtain even in calcin'd lead, as is known to all who have ſeen 


minium made. 
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globules, bind em together, by means of| the colour of gold : and hence alſo be 5 . 
thoſe parts of the matter of light found at great weight of gold; the particles of light | 
ſuch extremes of perforations ; and that by] entering the ſubſtance of the mercury, © 
ſuch means the whole maſs of mercury be- and adding their own weight thereto, 

comes bound together. Now, notwith- without augmenting the bu Mem. de 
ſtanding this new union, the mercury and LA d. R. An. 1709. women Spe) ent 

light ill retain their nature, without any] * Silver, according to the ſame author, 
alteration ; ſo that if by any occaſion the] differs from gold, in nothing but this, that 

light can be diſengag'd, it will return into ſ the globules of its mercury are not ſo much 

the general maſs of light, which poſſeſſes |penetrated, nor ſo thoroughly ſaturated 

the whole ſpace of the univerſe : but the with the ſulphurous principle, or fire; 
intenſe fire convey'd. by a burning concave |a leſs ne of which bai lodg'd in 

does, no doubt, furniſh ſuch an occaſion, |the pores of ſilver, than of gold, leaves it 

The vehemence wherewith the refleded ſhort in point of gravity, c. and does 

rays are thrown into the focus, is ſuch as {not diſcolour it. | 

no material ſubſtance can withſtand. 'The{ Accordingly, proceeding on this ſuppoſi- 
rays drive in continual ſtreams thro the |tion, he actually found that he could pro- 
globules of mercury, diſſolve, and break | duce gold, by introducing a large quanti- 

em into pieces, ©. ty of fire, or of the rays of light, into ſil- 

The great quantity of light imbib'd by ver. And hence it appears, that gold 

the mercury, in makin id, poſſeſſing, | ſhould be longer in forming than filver ; 

as it were, the whole ſurface of the glo-Jand that all gold was firſt Glver. Minor. 

bules, effaces their native whiteneſs,” and [de I. Acad. Au. 1709. 
_ iinges em with its own yellow; whence | 
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be dn All metals muſt firſt be mercury cer they be gold; and the thing ſuper- 


common mercury added te common mercury, whereby it is prevented from becoming gold 
E e e which! whe bexed-becomes corrofive; and emits 
"= fames; which are the properties of the faſſil ſulphur f. 1011 

This doctrine has been ſufficiently laugh'd at, and exploded bY many 

- philoſophers ; but tis from their ignorance of the nature of metals. 
In effect, what is here 'advanc'd,” is the reſult of a world of experiments; 
nor does it appear, in any reſpect, inconſiſtent with reaſon: it muſt be ad- 
mitted, then, as inconteſtable, that mercury is the matter of all metals; 
that as this is more or leſs pure, the metal is more or leſs ponderous; that 
there is no proof of any reality ſo clear and ſtrong, as what is fetch d from 
weight ; and that the ſpecific nature of a metal is known thereby. In effect, 
tis dur opinion, that if any metal, or other body could be found, that only 
differ'd from gold in its wanting weight it were impoſſible, while under that 
defect, ever to make gold of it; and, on the contrary, if a body could be 
had as heavy as gold; all the other properties of that precious metal, v. g. 
colour, fixity, ductility, Cc. might eaſily be added. | 
Site with a, Io ſay no more, I can ſhew ſilver that has moſt of the criterions 
the characters of of gold, excepting weight; being abſolutely fixd in the fire, and almoſt 
WS. xd in antimony ; and I can give it the colour of gold: and yet ttis ſtill, 
and will be, filver. But ſhew me ſilver as heavy as gold, and I will under- 

tage to convert it intogold. | | 

Hence the more knowing among the alchemiſts maintain, that if you 
© would convert, e. g. a piece of tin into gold, you muſt firſt carry it thro' 
all the intermediate weights of the other metals, i. e. it muſt firſt be the 
1 you of iron, then of copper, then ſilver, then mercury, and at laſt 


cc 


| old. | | 
Dogmats of te They add, © that the primary matter of gold is mercury, which, ſay 
— they, is gold at heart * coming neareſt to gold in the —— of ſpecific 
©* gravity : only there is a corroſive body, or ſulphur, adhering to it, which 
„f it were ſeparated, you would have filver ; or if it were only inverted, 
gold. On this principle, whoever would make gold out of any other fo- 
<* reign matter, muſt remember, that the more his matter differs from mer- 
© cury in weight, Cc. the leſs gold it will make; that if quickſilver could 
be reduced to the ſimplicity, and purity of gold, it would be gold]; that the 
matter which coagulates, or fixes this mercury into gold, Oc. is a very 
** ſubtile ſulphur ; and that as we ſee, that quick-filver being held over the 
© fumes of lead, is readily fix*d, it appears that a very little fixing matter ſuf- 
** fices ; that if mercury, coagulated by ſulphur, have any impurities therein, 
it becomes lighter, and leſs perfect than quick-ſilver it ſelf; that in the 
« purification of mercury, to its higheſt degree, conſiſts the making of gold; 


See the chapter of ſu/phurs. * 
that 
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© that nature, in ſome caſes, is able to atehieve this of herſelf ;\ chat in 
« (ther caſes, uhere ſhe is unable to do this, there ariſes a leſs noble me- 
© tal ; and that if the ſulphur be not ſt ricti ho deous, there will ariſe a 
< fill more -imperfe& metal. Such, now, is that abſtruſe, formidable 
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doctrine of the alchemiſts; ſo undeſervedly exclaimed againſt by the other 
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Metals, therefore, appear tranſmutable into one another. For if mercury Tafeetie- 
de the common 3 metals; and if all the difference lie in — ro OY 
ing matter, which, as tis more or leſs ſubtile and pure, conſtitutes this or 

that metal; tis no way improbable they ſhould be converted, by a purer 

fixing ſulphur's taking place of a. corrolive one, into a mare perfect me- 


The pureſt metals reſult of : 
with the ſubtileſt ſulphus ; hence mercury of gold is heavier than common 2 
mercury, which has always ſome impure part that is lighter than gold and 
2 that be taken away, and the fixing ſpirit be added, it would become 
gold. | | 50 v4 . of 16 . . ; re] 762 


che pureſt aud, moſt defecate mercury, join'd Comprfition of 
berfel® e- 


COROLL VL. © 


The imperſect metals conſiſt of impure mercury, and imperſett ſulphur ; of the inet. 
each containing ſome other variable heterogeneous matter in it: thus tin 
expoſed to the fire, emits a fame which whitens copper ; afcer which, ic 
exhales a pure ſulphur. 5 
The reality of ſuch a third matter. is evinod hence, that all theſe baſer 
metals are reſolvable, not only inte mereary, and ſulphur, but alſo into 
ſcoria, or ſordes, which are tighter and more earthy than either of the o- 
ther, and accordingly ſwim. therein. 
If this matter can either be changed, or be perfectly purg'd away, any 


one metal were convertible into any other; rhe molt impure, into the pu- 


reſt. Thus, Centivoglio :. Nature ſublimes mercury in the earth, by heat; 
which ſublimation is repeated again and again, till every thing impure and hete- 
rogeneous be carried away, and what is pure left at the bottom. When what is 
thus left, is quite pure, it is gold. Agreeable to this, is that of Monſ. Homberg 
Separate the pure, from the impure, over and over ; and you will obtain what you- 
defire. This is juſt the caſe of nature: if ſhe can carry the ſeparation to its pitch; 
gold is produc d; otherwiſe, ſome baſer metal. | 
This fixing ſulphur is held by ſome alchemiſts an univerſal medicine in 
all caſes where the innate warmth is wanting, and the native force deeay d: 
but in acute caſes, it is quite the contrary, and certainly deſtroys. Thus, 
i 1 
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in Cini vckliʒ A alchemiſt end of fulphar; "which appear d to him in 
| - his 1 117 1 in thee ? Tos, replies fulphur ; provided you 
«© apply 2 heat and force of- fire it wanting: but where there is too 
-much of that heat aud ce aps the body, I deſtroy, Hence Helmont was induc d 
ꝛto believe ſulphur to and elixir z bur Contivogtio, and Vun Szehten, a 
diſciple of Paracel ſus, ao 1creetly limit the uſe of this univerſal medicine, 

to chronical caſes, and particularly A en and lunatic ones. 


2 Thus much for. malt _ by this time, what with our own e | 
ments, and what with the ſure ——— of the beſt, and moft intelli 
gent authors, we have got a pretty adequate notion thereof. 
We have added what relates to the art of tranſmitting; that Lach as 
have the curioſity to make any experiments in this kind, may have ſome Wn 
laws, marks, or aims, whereby they may ſecurely direct themſelves ; and M 
that ſuch as might be in danger of being impoſed on by fraudulent al- 
chemiſts, may be furniſhed with means to diſcover the deceit. The weight, 
once more, is the immutable Judge ; and, in all caſes of doubt, appeal to 
Fi _ the balance. 
T © This doctrine of tranſmutation, may be of | eſpecial ſervice to the no- 
37" 3.2 wha Gers in chemiſtry; who, by I know not what fatality,” have an almoſt uni- 
| verſal itch after the philoſopher” s ſtone, and the making of gold. In- 
ſtances of vain people, reduced from plentiful fortunes to the loweſt 
gary, by their own conceits, or the empty pretenſions of * 
chemiſts, fall under moſt peoples obſervation. 5 
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Second Claſs of Foſſils. 7 5 
ee en en, ns 5 


' A Frer metals, the next bodies in order of ſimplicity, are ſalts; the *% 
definition whereof is as follows : | 

Salt is a foſſil body, fufible by fire, and congelable again, in the cold, into Defined. 
brittle glebes or cryſtals ; ſoluble withal in water, ſo as to diſappear therein, 
never malleable ; and having ſomething in it which to the organ of taſte affords a 
ſenſation of acrimony or ſharpueds. 12 1 mT 

Such is the preciſe idea of a ſalt; which agrees to all ſalts whatever; 
and by which a ſalt is diſtinguiſhed from all other foſſil, vegetable, and 
mineral bodies. 

The properties peculiar to any ſpecies of ſalts, are not taken into this de- 

finition : thus, we don't ſay, that it excites thirſt, or the like; ſince the 
ſalt in ſugar is ſweet, and has no ſuch effet. 

F:ſſil-ſalts are of two kinds; native or fimple, and compound. We have 
here only to do with the native ones: which are, 

19, Sea-ſale, ſal marinus, thus called becauſe extracted from ſea-water : Comm [ak 
it is the moſt univerſal of the whole tribe ; being found in every part of the 
ocean, and in every gulph, @c. communicating therewith : witneſs the 
ſaline taſte in all ſea-water ; but in lakes, or other ſtagnant waters, it is 
ſcarce found at all“. a 5 
Tiss this ſaltneſs of the ocean that prevents its growing fetid, and pu- 
trefying by the heat of the ſun; and yet, notwithſtanding all its ſaltneſs, 
the freſhelt fiſhes live, and grow therein. It is found in greateſt abun- 


dance, where the ſun's heat is the moſt intenſe ; and the leaſt in the coldeſt 
regions. | This 


19, For bay-ſalt, Low, marſhy grounds, 
diſpoſed by nature for the reception of 
the ſea-waters when the tide ſwells, and 


provided with banks and ſluices to retain 


For ſea-ſalt, the greateſt, and beſt part, 
is made along the coaſts of France. There 
are two kinds of it; the one requiring 


the ſun's rays to bring it to a conſiftence, 
call'd, from its brown colour, bay-ſalt ; 
the other receiving its conſiſtence from 
the heat of a fire, called «<white-ſalt : either 
the one or the other method is praftiſed, 
according to the diſpoſition of the coaſts 
where 'tis made. If they riſe in downs, or 
banks of ſands, the ſalt is made by fire, 
in copper, or leaden veſſels : if the bot- 
tom clayey, the ſalt is cryftallized 
wholly by the action of the ſun. The 
method of proceeding in each, is as fol- 
lows : | 

P 


the ſame ; they call a ſalt-marſh. Theſe 
ſalt-marſhes, the bottoms whereof they 
ram with great care, are divided into 
ſquare pits or baſons, ſeparated by little 
dikes; and into theſe baſons, when the 
ſeaſon is at hand, they let in the ſea-wa- 
ter. The ſalr-ſeaſon is from the middle 
of May to the end of Auguſt. The water 
is admitted to the height of about ſix 
inches ; after having firſt let it reſt, and 
warm two or three days in huge reſer- 


voirs, without the works, that it may 
come 
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DW of Canmrietay. 1 
This ſea-water, being firſt percolated thro a Manica Hippocratis, or 
fraining-bag, is then boil'd, ſcum'd, and evaporated” to the 8 = 
a brine or pickle; (which is proved by a new-laid egg's ſwimming there- 
in,) 4— which ſtate being left to ſettle, the dak forks to the bottom in 
| 1 | | 
Reck-ſalt, 2 Sal gemmæ, popularly call'd rack-ſalt, is dug out of mountains, and 
.cloven or {lit into glebes or lumps. 6 | 
The fineſt in all Europe is in a mountain of Catalonia; not far from the 
city Barcelona : but there is ſcarce. any part of the earth without it 3 no 
art, at leaſt, that has any mines at all. fo Poland, Ruſſia, Cr. there are 
Leveral whole mountains thereof ®. IE. Go 
| AF be 1.583, an 


come in luke- warm. The water admitted; | it continually ſtirring; and when. the 
the fluices are ſhut, and the reſt. of the grain is form'd, take it off the fire. 
work left to. wind and fun. bis done, it is put in large ofier- 
The ſurface of the water being firuck, |baskets; where it ftands ſome time to pu- 
and agitated with the direct rays. of that rify, and drain itſelf of certain humidities 
- Jaminary ; thickens, at firſt 1 that remain d: when dry, it is laid on 
and becomes at length cover d over with [heaps, and thence carried. to the maga - 
a flight cruſt; which, continuing to har- | zines. | | 
den, is wholly converted; into ſalt. The] Note, They have alſo a method of refi- 
water in this condition 1s ſo hot, that the [ning bay-ſalt into white-ſalt, by boiling it 
hand can't be put in without ſralding. in large flat- caldrons ; dal not only 
When the ſalt has receiv'd. its full eoc- takes away a deal of its acrimany, and al- 
tion, mew breek the cruſt with a pole; ters, its colour, but is alſo found to increaſe 
upon which it ſin ks to the bottom: I the quantity. ; 
whence, being dragg'd- out again, they | * This ſalt appears to have been entirely 
leave it in heaps about the pit, to com- unknown to the antients- Pliny, indeed, 
leat its drying; covering it over with gives us ſome curious things about ſalts, 
| w, or ruſhes, to ſecure it from the |which we. ſhould: have been glad to have 
rain. | [tranſcribed hither, could we believe them 
Eight, ten, or at moſt fifteen days, bav-[as true as they are pretty. Ihftead hereof, 
ing thus compleated the cryſtallization , | we ſhall content ourſelves with what well- 
they open the ſluices, when the tide riſes, | warranted relations we could get of thoſe 
for a freſh ſtock; and thus, alternately, | celebrated ſalt- mines of Wilizca in Poland; 
while the ſeaſon holds. | from whence the reſt of Europe is ſupply d 
29, White ſaagſalt. On the flat ſhores off in great meaſure-with this ſalt. 
Normandy, they gather a muddy ſand, which] The mines in the village 7//lifee, five 
the riſing tide has impregnated with its] leagues from Cracow, word it diſcovered 
waters for ſeven or eight days. This ſand|in 1251 ; their depth, and capacity, are 
being removed into pits for the purpoſe, ſurprizing : within them is found a kind 
diſcharges itſelf, by degrees, of all its wa-; of ſubrerraneous republic, which has its 
ter; Which filcrates thro' ſome ftraw, | polity, laws, families, and even high-ways, 
wherewith the bottom of the pit is fill'd;}and common, carriers; horſes, and other 
and trickles into veſſels ſet. on purpoſe to cartle being kept here to draw the falt to 
receive it. the mouth of the quarry, where it is ta- 
This water they lade out into leaden ken up by engines. Theſe horſes, when. 
boilers, with furnaces under them. As once they are down, never ſee the light 
ſoon as it begins to boil, they take off the | more; but the men take frequent occa- 
skin, which riſes in great quantity; and fions. of breathing the village- air. When 
in proportion, as it dtminiſhes, throw in | a traveller is arrived at the bottom of the 
freſh water, which they continue to skim, | ftran ge abyſs, where ſo many people are 


as before. When it thickens, they keep | interr'd alive, and where ſo many are 
even 
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Theſe two falts ſcarce differ in any thing 


Theory of CRHRMISTRT. 

This ſalt being diſſolved in water well- ſeum d, and ſet in a cool place, 
ſhoots into cubical or priſmatical cryſtals, very ſmooth, polite, t. 
t the place they are found 
in; unleſs, perhaps, in the degree of purity, and dryneſs; in which the 
latter exceeds. They have both the ſame eſtects on gold, which is not 
diſſolvable by any other ſalt in nature, but theſe two. They have the 
ſame effects, too, in the making of ſpirit of ſalt, in fertilizing barren 
ome in ſeaſoning, pickling, and other culinary uſes; and their taſte 
15 the fame. | | 

In effect, there is no room to doubt but that they are really one and the 
ſame ſalt ; and that ſea- ſalt had its firſt riſe from ſal gemmæ diſſolved at 
the time of the flood; and ſince that, by earthquakes, inundations, Cc. 


which have laid parts of the earth under water. 


Theſe two are called 


ect ſalts, and are of all others the moſt fixed, 
and immutable both in the fire and the human body: ſalt- 


, even the 


moſt refined, periſhes, or is quite loſt when ſwallowed down; and ſal- 
ammoniac, borax, c. ſhew no ſigns of themſelves in the urine : but ſea- 


falt, Oc. may be always drawn from 


ceedingly ſimple body. 


= | even born, and have never ftirr'd out; he 


is ſurprized with a long ſeries of loft 
vaults ſuftain'd by huge pilafters cut wit 
the chiſſel; and which, being themſelves 
rock · ſalt, r, by the light of flam- 
beaux, which are inceſſantly burning, as 
ſo many eryſtals, or gems of various co- 
lours, caſting a luſtre which the eye has 
much ado to bear. 

The rocks of falt are hewn in form of 
huge cylinders ; the workmen ufing ham- 
mers, and chiſfels, much as in our ſtone- 
quarries. As ſoon as the maſſive pieces are 
gct out of the quarry ; they break them 
into fragments fit to be thrown into the 


WT ill, where they are ground into a coarſe 


farina, or flower. | 
Here are two kinds of ſal gemmæ, the 


one harder, and more tranſparent, and 


which appears to be the more perfectly 
cryſtallized. This is the proper ſal gemmaæ, 
and is frequently cut like 2 and 
form'd into toys, chaplets, little vaſes, 
Sc. The other is leſs compatt, and only 
fir for kiteben· uſes. One of the chief 
wonders of the place is, that thro' theſe 
mountains of ſalt, and along the very 


1 middle of the mine, there runs a rivnler 
of freſh water, ſufficient to ſupply the 11 


habitants. 


it; ſo that it muſt be allow d an ex- 
The 


In the ſalt- mines of the Uyper- Hungary, 


and the mountains of Cardona in Catalonia, 
the ſalt- ſtone is found of various colours, 
bay, white, red, blue, green, brillant, Oe. 

* To the ſame ſpecies of ſalts, muſt, - 
likewiſe, be refer'd that commonly made, 
and uſed in our own country; viz. the 
falt drawn from brackiſh ſprings ; which, 
no doubt, either ariſes from the ſalt- water 
of the ſea receiv'd up thro” certain ſubter - 
raneous cavities, and depoſited here; or 
from ſome mineral or gem ſalt, lodg'd in 
the ſtrata of ſome of the mountains not 
far off, waſh'd down by ſome rivulet or 
track of water, and gather'd here. The 
way of preparing it, is thus: 

Near the ſpring is built a ſaltern or boil- 
ing-houſe, furniſhed with ſeveral huge, 
flat pans, with each its grate, and fur- 
nace. Into theſe the brine 1s convey'd by 
pipes ; the fire kindled; and in two hours 
time the liquor begins to be ready to gra- 
nulate, which is known by a thin skin 
riſing at the rop, which they skim off into 
brine-rubs. The ſand, which the water 
yields pretty plentifully, is by the violence 
of the boiling caſt to the ſides, and cor- 


ners of the boiler ; where they lade it out 
into veſſels for that purpoſe. Both this 
P 2 ſand 


Theory of CRHEMISTRr. 
30, Is ſalt-fetre, called alſo nitre *, and ſal nitri, whoſe: cha- 


racters are, 15, That its cryſtals are 


of a priſmatic figure, with hexa- 


onal baſes. 25, That it diſſolves by fire more readily than any other 


£ | 
falt ; but with ſome diſſiculty by water or moiſt air. 


38, That it is the 


coldeſt of all ſalts, and affects the tongue much like ice; having a 


ſaltiſn ſavour withal. 
ſolves ſilver. | 


4, That it is the baſis of Aqua fortis, and diſ- 


As to the origin of ſalt-petre, tis controverted among naturaliſts, whe- | 3 
ther it be a foſſil or an animal ſalt; ſome holding it producible from the Wl 


ſand, and the ſcum, contain ſalt, which 
they procure by a future operation. 

The ſand being aimed, they ſhut up 
the vent-holes, and door, and let the fire 

o out; and in twelve hours time, the 

t is 8 to the bottom; where it 
grows hard; a liquor, call'd the bittern, re- 
maining a-top; which being boil'd over 
again, yields more ſalt. | | 

To make the ſalt precipitate more rea- 
dily, they frequently ufe beef-ſuer, and 
wine-lees, of each an equal quantity ; 
melting them together, and putting an 
ounce of the mixture on the end of the 
flice, and turning it round in the liquor, 
till all be ſpent : then, after two hours at 
moſt, ning the vent-holes, c. and 

uickening the fire, they lade away the 
liquor; and find the ſalt lying at the bot- 
tom. | 
_ Laſtly, taking it out, they put it into 
eribs or ſepels like hay-racks ; where, after 
eight hours draining, it is found a hard, 
granulated ſalt; yer it continues dripping 
a fortnight longer ; and, unleſs it be fre- 
quently ftirr'd, becomes rocky. | 

* As to that of the antients, tis difputed 
among naturaliſts, whether their nitre, na- 
trum, were the ſame with our /alt-petre. The 
account Serapion gives us of nitre, ſhould 
make them very different; for he ſays it 
was dug out of mines like thoſe of com- 
mon ſalt. He adds, that their nitre was 
of four kinds, denominated from the coun- 
tries whence it came; viz. Armenian, Ro- 
man, Afvican, (call'd Aphronitre, and by Aui- 
cenna, Baurach) and Egyptian, which —— 
the moſt famous, gave name to all the 
reſt ; itſelf being denominated from Nitria, 
a province in * 


that their nitre was of divers colours, viz. 


a quarry. 


; t, where it was found Am. 
in great abundance, He aſſures us, too, | c. 


white, red, and livid; that fome was 
ſpungeous, others more compact, others 
tranſparent, others ſcaly, &c. | 


The learned Schelhammer, in an expreſs 


treatiſe, De nitro, tum veterum tum noſtro, 
ſets the thing in a very different light : the 
antients, he obſerves, diſtinguiſhed , % r, 
nitre ; pe e, Aphronitre ; and ces, vile, | 
ſpuma nitri, or ſcum of nitre. He adds, that 


icola, and other authors, are miſtaken 


when they ſay that there were antiently 
mines in Lydia, Magneſia, Caria, &c. out 
of which nitre was dug like ſtones out of 
The nitre uſed by the antients 
was brought from ſeveral countries men- 
tioned by Phy, lib. xx xi. c. 10. A lake 
in Macedonia, whoſe waters were nitrous, 
furniſhed the greateſt quantity, and the Rm 
beſt; it was call'd calluſtricum, from a 
neighbouring cape in the 
lonica; and was form'd li "= 
ſurface of the water, during the dog- days. 
On the other hand, the waters of the lake 
Aſcanius in Bithynia, and thoſe of certain 
ſprings near Chalcis, were ſweet, and po- 
table toward: the ſurface, yet nitrous at 
bottom. There was alſo nitre gathered 
on the ground near Phil: 
but it was little, and ef no » 
_ The valleys of Media alſo furniſhed BY 
Onie. 5 


e & crult on the 


; in Thrace; 


at va 


The reader, who is curious to enter 


more minutely into this. controverſy, may 
conſult the Acta Erudit. Lipſ. Ann. 170. 
p. 361. Ann. 1709. 
p. 214. The Ephemer. Curiaſ. Nat. Dec. l. 
Ann. 1. p. 290 & 403. Ann. 4 & 5. p. 285 
Ann. 6 & 7. p. 170. Ann. 8. p. 270. Am 
9 & 10. p. 270. Der. 2. 


p. 318. Ann. 1711. 


Ann, 3+ P · 87. 
* N21. Anne 7. p · 306. Ann. 9. P · 88, 


mert 


galph of. Theſe Wl 
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excrements of animals *. But this is not ſo juſt, as to ſay that it is 
— from thoſe excrements intermixed with the ſalts of vegetables, Cr. 
which ſeems to conſtitute it rather an hermaphrodite, or ſalt of a middle 
kind, between foſſil and animal f. Kir de ert eee 
We have four ſorts of falt-petre ; two native or fel; and two facti- 
11/48 11 5:8] beers 7 
The fr/t nan ve ſalt-petre is brought from the Levant ; where it is dug 
up from under ground, in mountains, Oc. in form of a variouſly colour d 


mineral glebe ||. 5 1, 50. rms e ee 
The fond, called Natron, or the Egyptian nitre, is of a more cineritious-: 
colour, and a bitterer taſte; approaching nearer to the nature of a fal- 


ammoniac. | : _— n 4 
It is not produced from the plant bali, or ſalt-wort, as ſome have ima- 
gined 5 but from a huge lake in Egypt, on whoſe banks the camels, and 
other animals, lay their excrements ; which by the inundations of the 
lake being drawn into the water, are ſuppoſed to afford the matter of this 


The water of this lake being ſcorched, and evaporated by the heat of 


the ſun, gathers a pellicle or ſcum, which being diſſolved, and cryſtallized,., 
yields the ſalt“. | . | . 


M. Homberg obſerves, that all the ſalt [-ime, and then treading it with their feet 
petre we now have, is either drawn from [into the conſiſtence of & pap; and letting it 
earths moiſten'd, and manured with the ftand two or three days for the water to 
excrements of animals; or from old walls, f mbibe, and extract all the ſalt. They 

and the plaiſter of ruin'd buildings im then ſhift the water into another pit, 
pregnated with the excrementitious efi»-via| where ſtanding ſome. time, ir. ſhoots, and 
of the animals that inhabited them. AMem. cryſtallizes into falt-petre. , To purify it, 
d: I Academie. they boil it once or twice, as they would 
Indeed, ſalt- petre may be made many | have it more or leſs pure. 
3 M. Lemely made it both of , ** This, ſalt-petre is farniſh'd by the 
and vegetable matters. Ludovicus obſerves, waters - of a dead lake in the diſtrict of 
that the art of making a real nitre of the | Terrars in Egypt, call'd the n trian waters, 
eſſential ſalts of certain plants join'd with ſexalted and concocted by the heat of the 
a fixed ſalt, has been known long ago; fun, much after the manner of our bay- 
oil of tartar per deliquium, pour'd on ſpirir|ſalr, This is the natrum or anatrum of the 
of nitre, evaporated to a cuticle, and-left:|antients, which. our druggiſts call xatron.. 
to cryſtallize, does the buſineſs, Nuu. Dr. Huntingdon, who was on the ſpat, . 
Cours de Chymie, - © | obſerves that natron is commonly ſuppoſed-: 
|| This Genes of ſalt petre, call'd mineral to rife from the bottom of the lake, where, 
falt-petre, is found in ſeveral places in tire ſby the ſun's heat, it is condenſed, and 
kingdom of Perſia, &c. particularly about [harden'd into the form we fee it: but his 
Agra; in villages antiently populous, but | opinion is, that it is rather ſeparated by 
now deſert. *Tis alſo found in fome places the ſun from the water. Philof. TranſaBh. 
about the river Wolga. | Ne 
The glebe or earch from which it is} This ſalt agrees with our ſalt-petre in 
rocured, is of three different kinds; ſome properties, viz. in the pyramidal 
lack, yellow, and white: The method of fform of its cryſtals, &c. but dior ers from 
procuring, is thus; two flat pits are dug, [it in others, viz. its Iixivious ſmell, fer- 
one of which they fill up with the mineral | menting with acids, &. Dr. Leigh takes 


4 


earth ; turning water upon it for ſomel it to come nearer to the nature of a f- 
1 2 


Sal ammeniac- 


. - „ 
« * ; — 
\ * 
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Theory wf5C rr MISTREY: 
The ft ſpecies of faftitions 'Tatt- ariſes from a liquid matter or 
juice exuding out of old walls, and gathering into little white foccul: ; 
which, by being pounded, become ſalt-petr mee. 

This matter proceeds primarily from the calx or lime of the walls; tho 

it is found, that. if the ſtones themſelves be boil'd in water, and the water 
filtred and inſpiſſated, ſalt-petre will be obtain d. „CF 
The ſecona is procured from the feces ft, and urine of animals: nay, all 
the very fleſhy parts thereof, when putrified, afford this ſalt. 

The 4®, is the antient ſal-ammoniac, or ſal Cyrenaic, deſcribed by Plizy, 
„ - 72097 99 217 20, 2 es K 
Its generation was in the earth, or rather, the ſands, in thoſe large inns, 
or Caravanſera s, where the companies of travellers, or pilgrims,” flocking 
from all parts to the temple of Jupiter Ammon, uſed to lodge. The me- 
thod of conveyance in thoſe parts being on camels ; and theſe beafts, when 
in rene, the province wherein that celebrated temple ſtood, urining in the 
ſtables, or, ſay ſome, in the parched ſands; of their urine, which is found 
remarkably ſtrong, was generated a ſort of ſalt, denominated, ſometimes 
from the temple,” Ammoniac; and ſometimes, from the region, Qrenaic. 

This ſalt being now no longer found in thoſe places, ſome authors ſuſ- 
pect there never was any ſuch thing; and that the antient, as well as the 
modern ſal- ammoniac, was factitious. | 4 | 

But we are inclined to think there might be a native ſalt of this kind; 
and the rather, as the falt belched out in large ſtreams, or rivulets, from 
mount ZZrna, is of the fame nature; and that the ordinary ſpuma or 
froth emitted out of that mountain, affords a pure ſalt, which anſwers to 
moſt of the properties of the ſal-ammoniac. | 
The true reaſon why this falt is no longer found in its former e, is, 
that the fane of the antient idol is now out of date; and that there are 
no oracles to be conſulted there. 1 | | | 
Its characters are, 19, That it cools water. 20, That it turns Aqua 
fortis into Aqua regia, and diſſolves gold. 30, That it remains fixed in a 
gentle fire, but ſublimes by a large one. 4®, That the taſte it affords, is 
quicker than that of falt, and reſembles that of urine. 

The 5 falt, is the modern ſal ammoniac, which ſome pretend to be na- 

tive or foſſil, and to trickle out of the ground in Campania, and other 

parts of Tah; as alſo about mount tna, in Sicily, in form of a * ml 
| 8 8 


!! 


| \ 
ammoniac: which opinion is confirm'd by denen. a corporation of ſalt - petre- makers 
Dr. Lifter, from a conjecture, that moſt off appointed for the purpoſe. The materials 
the ſalt water of the lakes of Eeypt muſt are chiefly co d from old buildings, 
ha e paſſed thro the bodies of thoſe vaſt ruins, plaiſter, dove-houſes, ſtables, privies, 
animals wherewith they are inhabited; as Ec. proceſs is as follows: ; 
_ crocodiles, hippopotami: and conſequent- ] They take, for inftance, ſome old plat- 
ly muſt have-becn-render'd urinous: which {ſer, and put it in troughs, or vats ; here 
is the character of ſa/-ammoniac. they beut, and break it, and pour on it a 
+4 This ſort is chiefly made in Fance; lye made of new wood-aſhes. This they 
particulariy in the arſenal at Pau, where repeat ten or twelve times, till it be — 
9 | rate 


which when filtrated, and inſpiſſated, becomes ſal am 
tain, all the modern ſal ammoniac is compound, and factitious ;; and e 
of a ſoſſil, vegetable, and animal falr combined together: 
The 6% ſalt is brrax, which is a native, foffi 
whoſe. origin we have no well-warranted, and authentic 


dinary kind; of 
account . 
It is very fuſible b 
glebes of a priſmatic 
of metals by fire; and when 
folder them together. 


> 
#54 > 


glue gold. 


has all the 3 ies thereof; being 
Alum 2 di 


rated enough to ſuſtain an 
rit _ freſh ang = 
ing, it ſhoots into little greyiſh cryſtals, 
intermixed with. ſea-ſalt, his done, they 
diſſolve it again in a lye, wherein the 
ſea-ſalt cryſtallizes firft ; and thus affords 
an opportunity of ſeparating it from the 
ſalr-petre, They proceed to diſſolve, and 
cryſtallize it again and- again; skimming 
off the remains of the lye euch time. 
When the falr is left pure, they melt it 
over a gentle fire; and thus pour it into 
vellels to keep. f A8: 


. then the 
, In cool 


The 7 ſal is alum, which, tho! no | re; ſimple, native fal 


vers kinds, ved, roman, 
tho the laſt is not properly alum, but a ſort 


„ Pliny 


989 


ſalt, 


diſſolvible in water, acids, &c. 


ſpeaks of borax at large 
Nas Hiftory, lib. xxxiii. c. 5. but his ac- 
count is not perfectly conſiſtent with mo- 


dern experience. He divides. borax into 
native, and factitious: The native, accor- 
ding to him, is a kind of muddy juice, 
running in gold, ſilver, . and copper, and 
even lead-mines.;. which being congeal'd, . 
and harden'd: by the winter's cold, arrives 
at the conſiſtence of à pumice. As to the 


der 


citron, faccharine, and plumeſe: 
of foſſil ſalt, which remains 


moni ac. But tis res- 
onſi ſts 


fire, and in cold coagulates again, and ſhoots into 
gure. It is of a fweetiſh taſte, promotes the fuſion. 
ſprinkled over them, ſerves to cement or 
It is principally uſed by goldſmichs, and other: artificers/ to ſolder gold 
with other metals; in order to which, they apply a little borax 
on —_— and melt it by a lamp; whehce it is alſo called Chryfocoka, q. d. 


in his 


artificial, he ſays, it is made by ; uring FX 


water into the vein of-a mine-alt th win- 
: and then leaving it to 


ter long. till 


dry, and harden for three months: ſo 
that borax, according to this nuturaliſt, 
ſhould be no more than the mineral cor- 
rupted. He adds; that the bora becomes 


* There is ſearce any drug more com- 
mon than nie; and yet we neither 
know whence it comes, nor how tis 
made. All that is certain, is, that it is 
brought from the Levant; The chemiſts 
ing to the mine it is found in. 


all allow it 4 volatile, urinous ſalt, pene- 
trated by an acid ; and have divers ways 
of making the like: the common way is 
by putting one part of common ſalt to 
five of urine; to-which ſome add half the 
quantity of ſoot. The whole being put 
in a veſſel, they raiſe from it by ſublima- 
ton a whinſh, {arinacious, friable ſub- 
ſtance; which is what they call ſal-ammo- 
mac. But M. Le ſhews, that what is 
imported to us from abroad, muſt be made 
after a different manner. He even con- 
cludes, that it is made, as our common ſalt 


yo low, white, green, or black, accor- 


| The moderne, like wiſe, admit of a na- 


tive, and an artificial borax: The na- 
dug out of the earth in divers parts, par- 


bottom of a torrent, running from the 


mountains of Purbeth, near the confines of 


Mbite Tar turn. | 
| The factitious is only the native puri- 


fied; and refined, by diſſolving it in water, 


filrrating and eryſtallizing . 


s, by mere lotion, and cvaporation. | 


fixcd.- 


tive isa mineral ſalt, not unlike /al gemmæ, 


ticularly in Pera. It is alſo found at the 


2 " 22 * 2 1 
> | EE 7% nap hc N * 2 2 - "FER 
. * 85 T5 - 


Pp 

2 * ® * FT LY 
go. 7 
: 


112 


place among native alums *. 
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bred in the fire. Te ſaccharine again is artificial ; and therefore has no 


Alum diflolves in water; and what remains undiſſolved, at bottom, is a 


ſiort of calx, which diſſolves readily enough in oil, or ſpirit of vitriol. 


And hence, there ariſes ſome doubt whether alum, as it kaves an earth 

or caput mortuum behind it, does properly belong to the claſs of ſalts. | 

Vague nine < 'The-8* and laſt is a certain vague galt or acid, diffuſed in all parts of the 
4 earth; Which, when alone, is volatie; but when it has a body or ſubject 


to adhere to, becomes fixed. 


The idea of this ſalt we are at a loſs how to convey, other wiſe than by 


its effects; it ſeems to come neareſt the nature of ſpirit of ſulphur per 
cumpanam; and. is diſcovered in all ſulphur, in all vitriol, in all alum, in 
all nitre, in all foſſil coals, Oc. This ſame acid is that pernicious fume or 
damp, found in mines, and cellars ; the ſame is that ſmoke which flies 


From bituminous turf, Cc. | 


| This we call the ſaline acid f, and look on it as a vague, indeterminate 
principle, diſtributed thro every part of the globe, both inſide, and out. 
Tis this acid that diſſolves iron, and copper in hot baths ; this, that meet- 

ing with foſſil or rock-oil, coagulates, and converts it into ſulphur : this 
that, being received into the earthy part of alum, or the lapis calcarius, 


converts it into alum: this, in fine, that, inſinuating into the ſubſtance of 


iron, produces green vitriol ; or into that of copper, blue vitriol, || Oc. 


Ele- 


„ Bigland, Italy, and Flanders, are the 'ſelf, like tartar about a But, and makes 


call rock-alum. 


countries where alum is jaar; wp pro- | what = - F * 
e At Solfatara, near Pwuzzuoli, is a confi 


rom à 


duced. The Engl alum is ma 


blueiſh, mineral 
hills in Torkſbire, and Lancaßire. This 
' ſtone they calcine on a hearth or kiln; 


one, frequent in the|rable oval plain, the ſoil whereof is wholly 
ſaline ; and ſo hot, that the hand cannot 
long bear it. From the ſurface hereof, in 
ſummer-time, there ariſes a ſort of flower 


then fteep it ſucceſſively in ſeveral pits 
or ſaltiſh duſt ; which being ſwept up, 


of water: then boil ir for about rwenty- 
Four hours : Laſtly, letting it ſtand for 
about two hours; the impurines ſubſide, 
and leave a pure liquor; which, removed 
into a Cooler, and ſome urine added to it, 


and cuſt into pits of water at the bot- 
tom of the plain, the heat of the 
ground, without any other fire, eva 
rates the water, and leaves an alum 


begins, in three. or four days, to gather | hind. | 
+ This coincides with the el-mentay 


into a maſs : which being taken our, 


the baſis of all 


waſh'd, and melted over again, is fit for ale, or ſaline 3 
foſſil ſalts. See it further conſider'd a- 


uſe. | 
In the alum-works at Civita Vecckia, the 


mong the other elements, under the ar- 


roceſs, as deſcribed by M. Geeffroy, is tiele Operations. 


omewhut different. The ftone, which is 
of a ruddy hue, being calcined, they boil, 
and diſſolve the calx in water; which im- 
bibing the ſalt, z. e. the alum, ſeparates 
it from the uſeleſs earth. Laftly, leaving 
the water thus impregnated with ſalt, to 
MKand for ſome days, it cryRtallizes of it- 


„ 


One of the principles into which ſul- 


phur is, by analyſis, reducible, is an acid 
ſale ; which Sir I. Newton obſerves, ** is 
no other than the oil of ſulphur per 
« campanam; and which abounding much 
„in the bowels of the earth, and parti- 
« cularly in marcaſflizes, unites itſelf to 


« rhe 
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y of ,CEEMISTRI: 
Elements or common principles of ſalts. 
f 3 * 1 1 N N J % - 0 * . ; 7 ; 


F foff1 ſalts, ſome are fimple, i.e. not reducible into any principles 
or component parts; ſuch are ſaſt-petre, and borax. 7 
| The reſt are all reſoluble into an acid ſpirit, and an inſipid earth“. 
Thus, e. gr. if you take a quantity of ſea-ſalt, and lay it open to the air 
in a ſhallow veſſel of Myſcovy glaſs ; all that does not liquify, is earth: If 
it be in a place ſecure from duſt, the ſalt thus liquified becomes brine ; 
which being dried, and expoſed again to the air, and this repeated over 
and over, the whole acid ſpirit will at length be evaporated, and nothing 
left behind, but the inſipid earth, which readily abſorbs any freſh acids, 
Cc. poured on it, 1 re- commences ſalt f. Salt, therefore, contains a 


little ſhare of earth to fix and retain its volatile acid]. © 
] Foſſil ſalts left to ſhoot or eryſtalline, 
aſſume certain figures, which are uſually 
attributed to them as their proper figures ; . 
tho ſometimes ſuppoſed to be the rer 
of the acids of thoſe ſame ſalts. * Theſe fi 
gures are, in ſea-ſalt, cubcs; in ſal-gem, 
parallelepipeds ; in ſalt-petre, a ſort of 
* « When metals corroded with a little |needle-form ; in alum, triangles, with the 
« acid, turn into ruſt, which is an earth [points blunted ; in borax, flatted ovals; in 
« taſteleſs, and indiſſoluble in water; and nn branchy needles, r. Yer, 
this earth imbibed with more acid, be- upon'examining the configuration of the 
comes a metallic ſalr : and when ſome ſalts, it will appear, that ſuch. figures. do 
u ſtones, as ſpar of lead diſſolved in pro-|by no means belong either to the ſalts, or 
per menſtruums, become ſalts : Do not|the acids, procurable from them; but ra- 
« theſe things ſhew, that ſalts are dry|ther to the alcalies whereby they are diſ- 
« earth, and watery acid, united by at-|ſolved,' and which ſerve” them as baſes, 
traction; and that the earth will not And hence, the ſame acid aſſumes diffe- 
become à ſalt, without ſo much acid | rent figures, according to the different al- 
« as makes it diſſoluble in water.” Ner- |calics it is ſaturated withal, e'er it cry- 
ton. . fittallize. Thus, ſpirit of nitre, after dif- 
f Yet M. Homberg inſiſts, that there is ſolving copper, ſhoots into hexagons; af- 
always a little fixed ſalt remaining with |ter iron, into irregular ſquares ; after ſil- 
the earth. Mem. de I Acad. 102. ver, into triangular, dented plates, &c, 
8 — 3 Humberg. Mem. de I Acad. R. An. 1702. 


LY 


« the other ingredients of the marcaſlite ; 
« which are bitumen, iron, and earth; 
« and with them compounds alum, vi- 
« triol, and ſulphur : with the earth a- 
« lone it compounds alum ; with the 
« earth and metal, virriol ; and with the 
« earth, and bitumen, ſulphur. ' Optic. © © 


zS 


ANN 5 8 rb. 
Third c. of Foſſ bs. 
1 3 bi | > 8 1 '$ rox E 8. 5 1 j | n th f 5 755 
aue ae FT te near AP in Mes A , 7, are fron. Now, | 


* 5. f divided into vulgar, ee or which 
| ee aro opake, and ache | a be 7 


N 


| belongs to themſelves divides 
Wing 188 t — 


Nn 8 * N 3 9 8 9 R * „ ; _ N F my 6 TR 5 
g — © 17S AF FT F 3 3 v9 883 „ 5 * N . 2 * n * enn * 1 — x - 
TEAR MESS 0 WG i: l Be Tb r 7 1 „ 
1 2 N 2 | ate” * 9 2 Dog on 
* 3 TX 4 Mr 1 2 & nx. * 2 « 
2 = : | $ 2 9 RB 
s ; PF 3 5 ; E 1 * 
1 : - 6 : ; . 8 g 
; 4 k : * 7 13 2 8 2 . Ws * 
T 28 5 
4 F 


Form 1 


A | one is a fol body, twice as heavy as water ; able, 22 th 
ot malleable, but 77 5 the hammer into. potuder; not diffoluble it unter; 


nor ſcarcs . fre, hut rather reducible into aſhes. 

ore, are diſtinguiſh d from metals in their being Friabls 
ch is a property that cen amonds themſelves are not wit hout; not- 
withſtanding what the antients imagined of goats blood being neceſſary to 
abs; em ſo : and they are diſtinguiſh'd from ſalts, in not diſſolving in wa- 


as, from ſulphurs, in not af fre. 


. to t 


OSD. 1194 \PrEciovs ON TONES. ; 


r avs, call alſo gem, PO OY is that which i is durable, tranſ: 
ent, and of a beautiful colour, or water. 

0 eſe, chere are xhree kinds. "Firſt; fuch as are entirely tranſparent ; 

which aj either "colourleſs, as the” dianjond 3-or colour d. as the 


gain, A 
emerald, Oc. The 2d, 1 or hi1 Was, as the Bohemian granate: the 


3d, Semi-rranſpareit, as Qculus. cats, 1 
Tbe diviſion of colbur d gemr, ma OED ſubdivided into ſuch as have but 
one colour thronghou eee ee ee as the 


* 
PSY 14 ; 
, N 


© * Some other naturaliſts make more mi- 4 Eiben Wilkins divides prociow * 
nute "diviſions: the curious and learned ſ into more and leſs ** leſs tranſ- 
biſhop Milkins, for inſtance, conſidering parent he diſtinguiſhes. by their colours: 
ones in reſpect of their value, makes anf into red, as the fardius and cornelian ; 
intermediate kind, between vulgar, and] pale, fleſhy colour, like that of a man's 
precious, viz. middle prix d. nail, as the onyx; blueiſh, as the turquois; 
The accurate Dr. Modard chufi tol pale purple, as the chalcedony; and thoſe 
conſider ſtones, not in reſſ of value, of various colours, as opal an cat's eye. 
which is 5 and extrinſie, but of fome- The more tranſparem he diſtinguiſhes in- 
to ſuch as are colourleſs, as the diamond 
hoſe found in lar ger maſſes, and fand white ſaphir ; and colour d, which 
thoſe in. fſer ma males; ; which latter he ſub-þ either red, as the ruby, carbuncle, 
divides into ſuch as do not ex. we” marble inf and granate ; yellow, as the chryſolite, 
hardneſs, and ſuch as db exceed it. 'Theſe| and topaz ; n, as the emerald, ſmar-gi, 


lat make the claſs of ciags tones in. the] and beryl; lueiſh, as the ſaphir ; and ur- 
other diviſions, OS FO ple or Flares, as the amechiſt and 2 


acinth. 
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3 335 _ 
Among precious ſtones, the firſt place is due to the diamond, or ada-Dimond 
mant, wg hardeft, and moſt tranſparent of all others; and it ma 


added, the moſt ſimple, and homogeneous, too: ſo that the diamond- dems Fat. * ; 


to be that among ftones, which gold is among metals. r On” 
mond is ſufficiently pellucid, compact, and weighty ;. but not ſo hard, nor 
capable of the luſtre and poliſh of the true diamond. * 


7 


he variety of ſtones ſeems to reſult from no other than the admixture of Variety of b 
erhaps metalline particles, with the ſimple cryſtalline Jones... 


other hetero 
baſe f. Thus, according to the ſeveral circumſtances, kinds, quantities of 
the ſuperadded metalline impurity, ariſe ſeveral kinds of ſtones, of ſeveral 
properties, colours, weights, Ic. The cryſtal it ſelf is abſolutely pure, 
pellucid, colourleſs, &c. And that it produces ſtones which are otherwiſe, 


4s 1 owing to ſome ſubtile metallic fumes it imbibes in the mine; 
and accordi 


ding to the different quality there ariſes a gem of this, or that de- 
—— e. g. if rhe} acceſſionary matter be gold, it becomes a ru- 
by; if copper, an emerald ; if lapis lazuli a turcois, Oc. laſtly,” cryſtal it 
ſelf in * its purity and perfection, fix d by ſome acid ſulphur, the 


The diſtinguiſhing mark in precious ſtones, is the ſame as in metals, n weight, 


the weight ; nor is there any counterfeiting of ſtones, more than metals, 
but the weight will diſcover it. All ſtones, e. gr. that are leſs ponderous 
than a diamond, Cc. are infallibly no diamonds, Gr. And, on the con- 
trary, whatever ſtone has the weight of a diamond, is really a diamond **. 
Tho the hardneſs, conſider d with the weight, makes the proof ſtill more 
unexcepaongnes > 09657 14 8 


7 a e Hence, 

Dr. Wookward divides precious lone, Dr. Sire, ſeems to ſtreteh his point, 
ſomewhat more preciſely, into opake, ſe · and make the ſpecific weight of ones too 
mi-opake andtranſparent. Again, 1ſt, the 


opake are either of one colour, as the tur- 
quois ; or of various colours, as lazuli and 
mak OT either have their co- 
ouys permanent, AS * chalcedon 5 ©- 
nyx, ſardonix, —— and — or 
their colours vary, according to the poſition 
of the light, as the Oculas cati and opal. 
3d, Tranſparent ſtones are either with colowrs ; 
as the topaꝝ and jacinth, yellow, or'parta- 
king thereof; granate, ruby and gmethiſt, 
red; ſaphir, water ſaphire, and aquema- 
rine, blue; and emerald, or cryſolite, 
cen, or partaking thereof : or «vithout co- 
5, as the cryſtal, pſeudo · diamond, white: 
ſaphire, and diamond. exit 
For the origin and formation of gems, 


adequate a ſtandard. He ſpeaks of ſeveral 
bodies, which appear, in all reſpe&s, like 
tones, and are commonly rank d as ſuch; 
but which, by the hydroftatical ballance, 
are found to want of the neceſſary weight, 
ſuch, e. gr. is chalk, and various other ie. 
dies taken for granted to be ſtones, ſome 
of which are nearer earths than ſtones, 
and others nothing but earth, ſulphur, and 
metal. Of the ſormer, many fall ſhort of 
our ſtandard of tone, and others exceed it: 

wh crea, true ſtones, ſays he, tho differing 
much in hardneſs, whether pebbles, flints, 
— 4 waters, Se. do anſwer the ſame 
1 of ſpecific gravity as a diamond 


5 : Which is to that of water as 25 tr 
Phil. Tranſa&..N? 182. e 
** The hydroftatical ballance, ſays Mr. 


_ the note at the cone luſion of this chap- 


, 


Beyle, is of prime uſe for diſcerning ge 
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interfer of Hence, the art of making factitious gems become defectire on a double 


2 


., nuine gems from counterfeits, which top! 
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my 


is true, we have a met 


often paſs for true, to the t prejudice 
of phyſicians and their — and the 
great loſs of lapidaries : for, as there are, 
perhaps, no qualities of bodies more eſſen- 
rial than their ponderofity, ſo there is 
' ſearce any, wherein impoſtors find more 
difficulty to make a notable alteration, 
without being  diſcover'd. In ſeveral ca- 
ſes, indeed, tis not very difficult to alter 
the ſpecific weight of a e- body ; 
yet it may be imprafticable to make an 
conſiderable alteration in the quality, unle 
by ſuch addirions and operationsas will cauſe 
a ſenſible alteration in ſome other qualities, 
and ſo ſubje& the cheat to a diſcovery. 
He proceeds to give inftances of diſcoveries 
he himſelf had made by this means. Med. 


Hydroſtat. 1 
* 2 authors, not only among the an- 
tients, but the moderns, are of the 
virtues and medicinal properties of precious 
ones; but their 3 in this re- 
ſped, is now not a little fallen. Yet, as 
ents of ſuch ſtones are ſtill pre- 
ſerv'd by the phyſieians, in ſome of the 
moſt celebrated compoſitions; as there are 
certain chymical preparations made of 
em; and as ſeveral perſons of the greateſt 
eandour and experience, have related fome 
conſiderable of certain gems, on 
their own particular obſervations; and 
laſtly, as it is no ways improbable that 
ſome of che ſofter Rones may have conſide- 
rable operations on the human body: it 
might bo imprudent indifcriminately to ex- 
clude em from any medicinal virtue at all. 
When much the greateſt part of their tra- 
ditionary qualities are ſer aſide as fabulous, 
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account : fox, as we have not the art of fuſing 
work on alaſh as our baſis, which is far ſhort, both in reſpect of weigh: 
and hardneſs, Were but cryſtal fuſible; as we could tinge or colour it at 
e e gems might be made nothing inferior to native ones. 
25 | of giving a tin&ure or dye to cryſtals, which 

to the eye ſhall be equal to that of the richeſt gems : accordingly, we have 
ſeen beautiful green emeralds produced, by fuling copper in a crucible, and 
retaining the cryſtals therein: for ſome time; but the colour, here, is 
only ſuperficial ; it adberes to the ſtone, but does not penetrate into its 
fubſtance. Add, that the ſtone is hereby render d full of cracks, and flaws; 
and ſo, extremely brittle, Conſult Mr. Boyle, gemss. 7 
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tal, we are forcy to 


. 1 
and well warranted a footing, as many of 
our other medicines. 15 | 
"Twas on ſuch conſiderations, the excel · 
lent Mr. Boyle was induc'd to give us that 
fine piece of the Origin and Virtues of gems ; 
the purport whereof is to make appear, 
© that ſuch flones were originally in a 
« fluid tate, or are made up of ſuch ſub- 
© ances as were formerly fluid ; and that 
« many of their general virtues are pro- 
% bably derived from the mixture of me- 
« talline, and other mineral ſubſtances u · 
« ſually incorporated with em; while the 
« oreat variety, and the particular efficacy 
©« of their virtues ariſe from ſomehappy con- 
t currentcircumſtances of that commixture; 
« f. gr. the peculiar nature of the impreg- 
« nating liquor, the proportion wherein 
« jr is mix'd with the petreſcent juice, and 
« the like. I te 
To ſy this hypotheſis of the virtues 
of gems, he ſhews that ſeveral of em are 
not ſimple concretions of any petreſcent li. 
quors, but conſiſt alſo of other mineral 
adventitious parts; which he argues fromtb 
ſeparableneſs of ſuch ſubſtances in ſome 
ones; the ſpecific gravity in others ; andthe 
NG 8 3 with . gems of 
the ſame ies, as rubies, ires, gra- 
nats, and . 175 ſome are 
yellow, ſome of other colours, and ſome 
almoſt like emeralds. There ms 
therefore be in ſome gems numberleſs 
ventitious les: but there is great 
reaſon to think that ſome of theſe 
cles may be endued with ſeveral proper 
ties hows medicinal virrues : there is a great 
difference among theſe impregnating part” 
cles, and probably a ter variety 


there will till remain ſome, on as real, |is known by us; 


laſtly, many * 


Dr 
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ſome 


very richly impregnated with theſe 
pions ; wi” then, may: not they exert 
e power? This is 1 ee of what 
is directly alledg d in behalf of gems. 

The ſtreſs of what is objetted againſt 
em is, that the mineral ſubſtances they 
« contain, are ſb cloſely lock d up, that 
«they can communicate nothing to the 
boch and ſo can have no medicinal o- 
« peration; being unconquerable by ſo 
« {mall.a heat as that of the ſtomach, and 
other parts of the body”. © 

Which obje&ion might ' be plauſible e- 
nough, to prevent one's aſcribing any me- 
dicinal virtues to em 4 priori; but ean con- 
clude nothing againſt what is warranted 
by ſo many facts, and obſervations ; eſpe- 
cially, when, there are ſeveral particulars, 
that.obviate this objection. For « vigorous 
load - ſtone, tho” frequently * harder than 
many gems, is known to emit copious ef- 
fluvia ; and there are man which have 
been found to have a maniteſt and incon- 
venient operation on the humane body, by 
being wore in the pocket, or long held in 
the hand. Mr. Boyle has found many tranſ- 
parent pebbles, which when cut would 
reſemble diamonds, that might be im- 
mediately brought to emit copious, and 
ſtrong-ſcented fteams. And if electrical 

tirattions be owing to the effluvia of bo- 
dies excited by rubbing ; very flight alre- 
rations may ſuffice to procure expirations 
from tranſparent gems, many of which 
are electrical, ks even the hardeft of all, 
viz. diamonds, one of which Mr. Boyle 
kept by him, which upon a little friction, 
would attract very vigorouſly. . 

To that part of the objeſtion, which pre- 
tends pems not to be digeſtable by the heat 
of the ſtomach, it ma replied, that we 
do not know how far the digeſtion of things 
in the ſtomach is owing to heat. Nor 
is it provd that ſuch materials can 
have no e on the body, without 
being digeſted, i. e. in — with- 
out undergoing any ſenſiblec of bulk, 
figure, &c, as gems, when ſwallow'd, are 


| 


* 


Wera to do. For ſome chemiſt make 
« kind of dullets of regulus of antimony, 


5 of CHEMtenRY 


which they call pillule perpetuæ, becauſe 


when they have perform'd their operation 


in the body, and are caſt forth with the 
excrements, they may be applied again and 


again to the ſame purpoſe. Nor do we: 


know what analogy there 'may be between” 


creo i the body, and _ _ 
ral parts which impregnate gems: for tho 
Cela mundi be — I pon | 
gems, yet if one of the beſt ſort, be, for 
a while, 
ceive an alteration ' obvious to the eye 
Add, that Mr. Beyle has, without heat, 
obtained a manifeſt t incture from ſeveral 
hard bodies, and even from a tranſparent- 
ſort of gems by means of a faint liquor, di- 
tilled from a vegetable ſubſtance, as-harm- 
leſs, and as plentifully eaten as bread. 
And whethier ſome juices of the body, aſ- 
fifted by the natural hear thereof, may 
not ſerve for menſtrua to ſome gems, we 
will not ſay: but even the natüral heat 
of a human ftomach, nay, perhaps of the 
external parts of the body, may be able; . 
tho not to digeſt precious ſtones, yet to 
feteh out ſome of their virtues: for tis 
certain, it makes a ſenſible alteration in the 
hardeſt ſort of em: witneſs a diamond of 
Mr. Boyles, which might have irs electric 


faculty excited without rubbing, only by 


a languid degree of adventitious heat; and 
another, which, by means of water made 
a little more than luke warm, might be 
brought to ſhine in the dark. | 
Laftly, if it be yer objected, that tis 
not likely gems ſhould part with any ef 
fluvia, or portions of themſelves, inaſmuck 
as they loſe none of their weight: it may 
be anſwer d, that the antimonial. glaſs and 
cup, imbue wine and other liquors, with a 
ſtrong emetic quality; without undetgo-- 
ing any ſenſible diminution of weight. - 
Add, that the' common water be not al- 
low'd a menſtruum fir-ro draw-any thing 
from mercury; yet, both Helmpnt, and o- 


thers inform us, that a largo quantity of 


it being kept for a day or two upon a ſmall 
rtion of that drug, will acquire a vir- 


tue of killing worms, tho the mercury re- 


tains its former weight. 


VULGAR 


the rare 


t in common water, it will re- 


137. 
Y tons 
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vlan Var, or opake ſtones, are of a more earthy Rind; and convertible 

2 3 8 by fire 1 into a calx, which, with the addition of A fixd alcalineſalt, be- 

comes glaſs}. Such are pebbles ſiſ, flints, the Lapis calcarius or lime ſtone, 
Oe, See Atranio Neri, de Re urs s. = 


*Kones, it may be proper to remind the]ſyſtem;in a new light, and ſupports it by 
reader, that there are certain ſtones, arguments they were ftrangers to: In the 
«which partake, more or leſs, of the cha - walls of the labyrinth of Crete, which are of 
radters of both; and which ſome authors living rock, a great number of names have 
refer to the one claſs, and others to the o- been eutby whohave viſited theſame, 


ther: but to us they ſeem better conſi - Which names, tho „ dented, or 


der d, as conſtituting a elaſs of themſelves. | in creux, ate now fi in Baſſo- relie vo, 
Accordingly, in pp Mili, they malte] ſtanding out from the face of the rock by 
hat he calls the middle prix d daſs, which à of an inch. Now, this he argues, cou 
ineludes the alabaſter, marble, porphyry, no atherwiſe e but by ſuppoſing the 
. agat, jaſper; lazul, cryſtal, glaſs, ſclenires, | dents gradually fill'd up with ſome matter 
tale, magnet, cadmia, asbeſtos, Ec. ooring out of the rock, and which even 
: + For the chemical. elements of tones, | oozed more plentifully than was neceſls- 
M. Homberg - obſerves, thut all we find in{ry for filling the cavity. This matter, 
em is a deal-of earth, with a little //pbu- | therefore, muſt have come from the body 
, fame. ' Mem. de I Acad. An. 1 02. {of the ſtone, and have conſolidated, orhea- 
I See what is hereafter deliver'd of the led up the wound made by the knife or chiſ- 
making of glaſs, in the notes at the end of ſel, muchas the callus form don a fractured 
: the article, ſemi- metals. | bone by the extravaſated nutritious juice 
il Vulgar ſtones are divided by biſnop of the bone, fills up the fracture, and riſes 
" Wilkins into thoſe of greater magnitude, uſed | beyond the ſurface of the bone. The like 
either about buildings, as the free · ſtone, ragg-| is obſerv'd in the barks of trees, cut in the 
flit, fire · ſtone, ſlate, and pebble ; or about: fame manner; whence the A * of 
metals, as the whet-ftone, touch · ſtone, e-| Virgil, creſcent ille creſcetis amores. Laſtly, the 
mery, and pumice;and thoſe of leſſer magni- | like callus's or conſolidationswere ſhewnby 
tudes, as ſand and gravel. | | = — to eee — 
, 1 8 er ſtones, as an itet, or es | 
| | Origin and formation of fever. ſome others freſh 5 the whole 
, . **. The origin of ſtones, is a point of he concludes, that ftones grow in the quar- 
_ - -curious and important inquiry, and has ac- 72 that, of conſequence they are fed; and 
wo _cordingly been proſecuted by ſome of our that the ſame juice which feeds em, ſerves 
k oe, ere, and Gefeg, have dite word, thr they ae une and ora 
Fe) , ert, e diſtin- a wo £ are organiz'd, and draw 
c guiſh'd themſelves in this reſearch. ' {their nutritious 2 —2 the earth; thro 
M. Toeurnefort deduces ſtones, and other | their ſurface, which filters it, and ſerves 
| of the foſſil tribe, ab o Nature, accor- | as « fort of bark. The progreſs and diftri- 
i ding to that author, obſerves one general bution of ſuch juice thro' all parts of fo 
iy law in the produCtion.of ts, . ones, [hard à body, he adds, is difficult to con- 
| .and metals, which all y ariſe from ceive; but not more ſo than that of the 
5 . -their ſeveral ſeeds, and grow alike. This juice of ſome trees of very hard wood, 45 
44 Fentiment indeed is not quite new: Pliny that of Braſil, call'd iron wood, that of 
3 aſſures us, that Aauntianus and Theopbraſftns, ebony, or even coral, which all allow « 
5 maintain d that ſtones produc'd ſtones; and plant. | 5 i 
| | | Gregory Nazianzen, in his poem de virgin. re- | og that ſome ſtones grow like 
lates, that there were authors who believ'd ; plants; t 
that trees made love. ES AA a{vx%c: rau imagine they might be propagated _ 
| OR an 
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analogy led M. Tournejort to 
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| 85 cannot well ariſe without fi 


0 1 


ppoſe their particular ſeeds, as much as 


common muſhrooms, truffles, and divers! 


ſpecies of moſs.do, whoſe feeds were ne- 

ver yet diſcovered. '. 1 +41 

| cornua ammonis, for inſtance, is 

conſtuntiy in form of a volute, and the la- 
is judaicus of an olive fluted without ſide: 

hay whence this uniform ſtructure, un - 


leſs from a ſeed containing it in embryo? | 


Who moulded it 16 acurately ; and where 
are the moulds it was faſhion'd in? no- 


the ſtones are in greateſt abundance. Boor, 
afrer —_— - — 3 
lar figure a e s, C 

— it is as natural theres 28 that of the 
lea es and flowers of any plant; and aſeribes 
the whole to an archetonic ſpirit, and a king 
of faculty, which he calls formatrir. But, is 
it not better to ſuppoſe they have a kind! 
of eggs; and that the juice they derive from 
the rock to which they grow, does, as it 
were, hatch, and extend em to their de- 
ſtia'd bulk? To ſay no more, that im- 
menſe quuntity of round where- 
with the Cm of Arles is eover d, for ſeven- 
ty miles round, ſeems to require the ſame 
origin; and accordingly Fab. de Peireiſt, 
who held that ſtones aroſe from ſeeds, 
tho m a ſenſe different from M. Toumne- 
fort, look'd on this plain as a convineing 
proof of his opinion. Ademoir de I Acad. 

An. 102. 7 F 
Bat this Doctrine ſeems, in good mea · 
fire obviated by Mr. Beyle; Who under- 
takes to prove that gems, in icular, 
were originally in a ſtate of fluidity. This 
he argues from a great number of conſide- 
tations: as 1%, The tranſparency of thoſe 
ones; which is a quality depending on 
fuch an order of the conſſituent particles, 
em 


originall 
ſwalleſt 12 


thing like em are ever found, even where 


2 


ares of Rone, lyi 


-.- ]the leaves of & boo a little open d. / 
that the grey diſcovers a parallel 


ſtructure, even in the moſt compact of all, 
the diamond; whence: what they call the 
in of thoſe ſtones, and the difficulty, nay 


of em 


a ſtate of fluidity. 
gems have been 


experiene d 
of all gems, A the Bobemian granat. 


Hence it is that t 


Hence, again, it is that tiuſtures are pro- 


curable from certain gems, by proper men- 
r 105 to be extracts 
than proper diſſolutions. Add, that ſome 
gems, which the lapidaries, without ſeru - 


ſtrua, hich ap 


ple, affirm to be of the claſs of rubies, fap- 


impoſſibility ofeleaving em aga inſt this grain 
—— breaking. 495 The colours of — 2 
appearing to be adventitious, and de- 
rivid from ſome tinging mineral, which could 
not be ſo well imparted to em, unleſs in 
Accordingly, many 
priv'd of their colour, 
by coptinging, r in the fire; and the 
of athrms, that this will hold 


at the fire alters the colours 
of many, gems, after the ſame manner as 
it does; thoſe. of divers follil pigments... 


* 
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7 * 
i F 1 


phires, c. are either colourleſs, or have - : 


different colours from thoſe which uſually. 


belong to em. $5Y, From heterogeneous 


matters being frequently found inclos'd in 
ſolid gems ; particularly flies, traws, graſs- . 


pers, drops of liquor, &c. 


divers uniformly 


ble of being mov d with — 
e, and of giving way to the 
rays of light. 29, The fig ve, * 


* - 


he fluid ftate of Rtanes, then, ſeems al- 
moſt inconreftable : and accordi 
Tuurne ſort himſelf is fore'd to allow of it 
in ſome caſes. He even makes uſe of the 
notion, to account for the formation of 
figur'd ſtones, as the · ſpe - 
cies of peQinites, conchites, mytulites, 
oſtracites, nautilites, echinites, c. The 
fluid ſeeds of thoſe ſtones he fuppoſes to 
have been recei d into- the cavities of 
their correſponding ſhells, the peer, con- 

in ma- aba, mytulus,; aſtrea, nautilus echinus, r. 
vy determinate and geometrical, bearing and thus moulded: into the figures wh 


M.. 


ere 
. 
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Athe ſeed, 
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An we ſee em. Nor does Mr. 


% 


aal origin of ſtones does not ſeem tenable. 


; It inciples.; when wwe ſer thut the ſeed of 
anomaly, 


| Nones without any at all, as the common 
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. m. Nor da Boyle him- 
ſelf conſider the liquidiry of Rones as in- 
-conliftent with rheir ariſing from a fenien * 
Tf there le a ſeminal and plaſtic poaver, ſays he. 
.#n ſtones, <vhy may not it be harbour d is 


from wobich' ariſe bard, ſold bores, i, 
211 a fluid. But this muſt be a piece c 
* vertence in thoſe two excellent au- 
tors: 


«caſe in animals; but the —— ſeed or 
tamen it Telf, inevitably ' muſt be à ſolid. 
This is obvious from the very notion of a 
Feed, which is nothing but” a little * 
niz'd body, Wherein all the parts of the 
future production are contained in {mall : 
the produd ion it ſelf is only the ſeed en- 
Aarg d, fo as to ſhew its ſeveral parts to the 
eye. But fluidity is inconſiſtent with an 
uch organiſm : A fluid is a body wh 
Parts are either actually in continual 
motion, or, at leaſt, are liable to be con- 
tinually mov'd by the ſmalleſt force; And 
ho can the ſtructure and arrangement of 
parts, which * an animal or ve- 
Jetable, perſiſt in ſoflippery a thing, where 
the ſituation of the parts is continually 
Interchangeable? tis no more poſſible for 
| e. gr. of a tree, to be fluid, and yet 
remain a ſeed, than for the tree it ſelf to 
be fluid, while a tree; ſo that the Temi- 


__ 'Monſ, Geoffroy, here, furniſhes, us a ha 

pier ſyſtem, and more confiſtent with the 
. laid down by Boerbaave. His prin- 
eiple is, that earth alone, without any other 
mixture of ſalts, ſulphurs, or the like, is the 
Haſis of ſtones; and the only matter neceſſa- 
ry to their formation; 7. e. the earth may be 
mix'd with ſalts and ſulphurs, as we adctual- 
1 find it is in many ſtones, but this is not 
Abſolutely required ; tis only by accident 
-that it does befal ; and there are — 


ſtones of quarries, white flints, c. 
Earth, according to this philoſopher, 
conſiſts of two kinds of primitive parts; 
the one in very thin equable plates ; the 
other in all kinds of irregular figures. 
When the parts of the firſt kind meet roge- 
ther in a ſufficient quantity; the regularity, 
and equality of their figures, determines 
chem to range themſolves in à regular and | 


A fluid ſeed ſeems a contradiftion4 ones. As to the terreftrial parts 
"True, a ſeed may be contain'd'in a fluid{/econd kind, tis viſible they can only form 
vehicle; which we actually ſuppoſe is the|opake and ſofter 


juice is not equally diffuſed in all parts of 
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ſimilar manner, and thus to form a homo- 
geneous compound, which, at the ſame 
time, muſt be very hard, on account of the 
immediate contact of its parts, and tranſ- 
rent, by reaſon of their regular diſpo- 
non, which leaves a free paſſage for the 
lighr every way: Aud this is Ae ; which, 
accordingly, is look d upon as the moſt ſim- 
ple, pure, and homogeneous of all ones 
| the 


aſſemblages. Cryſtals, 
therefore, being alone form'd of the parts 
of the firft kind; all other ſtones muſt a- 
riſefrom a mixture of both. Thoſe of the 
firſt unite, and bind rogether thoſe of the 
ſecond ; which without em would be no 
more than « ſand, or duſt ; and give em a 
hardneſs and conſiſtences + 1 
To explain this more fully, he obſerves 
that water'is a praper vehicle for the con- 
veyance of the terteſtrial parts of the: firſt 
kind : this is eaſily gather'd from divers 
petrify ing waters, which line the pipes 
_ ran thro', or other bodies laid in em, 
with a eruſt of ſtone. Strictly ſpeaking, 
the water does not diſſolve theſe. earthy 
parts: it only keeps em in fuſion, as it 
does the juices of divers ſorts. of plants, 
From this reſemblance, he calls theſe parts 
the cryſta/tine, or flony juice. 

This juice is more heavy, and fix'd than 
water ; and conſequently does not evapo- 
rate with it; but is left behind ; and thusis 
the formation of cryſtal, perfectly like that 
of the cryſtals of ſaſts. For theſe cryftals on- 
2 with thoſe regular figures they af- 

when a water impregnated with ſalts 
is ſlowly evaporated, in a moiſt place 
the evaporation of the water is neceſſary, 
that it may not keep the ſalts too far aſun- 
der; and the flowneſs of the evaporation, 
that the ſalts may have time to rake that 
arrangement which beſt with their 
reſpective figures. The application ofthis 
to rock eryſtal, is obvious: there needs no- 
thing but to conceive that a water chargd 
with a quantity of cryftalline juice 
had inſinuated ir ſelf thro” the clefts of 
ſome rock, and fallen to the bottom of « 
grott, where the aqueous part gradually 
evaporated. | 

It muſt be eonſider d that this cryſtalline 


the earth, ſo that rock-cryftal would on 


„ 


C 
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| neceſſity of other concurrent cireumftan- 


ter impregnated with this eryſtalline juice 


dles, and alabaſters, in ſome of which one 
may diſcern veins or threads, as tranſparent 


bat earth ill bound together with a very 


Theory OREMISTRT. 


ariſe in all places, even ſetting aſide they ſmall 2 of eryſtalline juice; which 
leaves em ſti | 

gine infinite 1 between theſe. 
The particular circumſtances which at- 


ces which do not often meet. If the wa- 


happen to penetrate a maſs of earth; which [tend the formation of ſtones, vary the 
is the moſt uſual caſe; it will oonnett orf effect of theſe general principles divers 


| bind together the parts thereof, by means wa For inſtance, if a portion of this 


of this juice; and afterwards, in propor-|cryltalline juice, diluted in water, chance 
tion as the - watry part evaporates, the to be ſurrounded with earth; and the juice 
compound will row harder, and at laft| be not in quantity ſufficient to petrify the 
become ſtone, „chat it will approach | the whole earth as faſt as the water eva- 
nearer to the nature of cryftal, i. e. will be|porates ; there will ariſe a maſs, partly 
more hard andtranſparent, according as the [cryſtalline and tranſparent, and partly o- 
quantity of that juice is greater; and at the pake, diſſimilar an earthy. If the ſame 
ſame time of a finer grain, according as the | cryſtalline juice be in the middle of tho 
molecules of the earth are ſmaller and{|maſs ; only the middle will be tranſparent, 
more homogeneous: Of this kind are mar-[and cover d over with an opake cruſt. Such 
are agats, Sc. 2 ay _— a the 
ine juice, any cauſe whate- 
— 8 the CD toward the 
circumference ; there will be a pure earth 
in the middle of a tone, tolerably tranſ- 
parent. Such are divers flints, c. 


as if they were wholly cryſtal. The ſtones 
moſt fite hereto, and moſt imperfedt, 
are chalk and boles ; which are little elſe 
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| Fourth 


friable. "Tis eaſy to ima- 
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=_ = conſiſting of ſmall, tranſparent pebbles 
_  _ naturally found on the n and 
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caleinable; and, by the addition 
Fwy into 
ones F. : | 
And, 29, Earth prop 


* 
$1 
7 = 
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Pefined, 


Pound ff. 


* ”T'is the character of ſand not to be | 
calcinable by fire, as flint, and other 
ſtones are; and yet it agrees with flint, 
and ſome metals in this, that it ſtrikes 
fire from ſteel. But it muſt be obſerved, 
this only holds of the Sou or mountain | 

ſand; for a great part of what commonly 
paſſes for ſand, is not originally ſuch, but 
£ only a duſt or powder ground or broke 


| = off other ſtones by their attrition - againſt 
1 each other; and denominated ſand for no 
W . | other reaſon but the ſmallneſs, little co- 


heſion, and dryneſs of the grains. The 
real ſand, Dr. Lifter obſerves, is of a con- 
ſtant figure, and always preſerves its ori- 
ginal magnitude. 
| From the gr 
= _ quently, durablenefs, and unalterable Qua- 
= lity of this foſſil above all others, roge- 
751 ther with ſome other conſiderations ; that 
author concludes it to have antiently been 
the exterior, and moſt general cover of 
the ſurface of the whole earth. Philof. 
Tranſat. Ne 164. 
Or. Lifter divides the Exgliß ſands in- 
to two claſſes : the firſt, ſbarp or rag: ſand, 


not calcinable. Theſe he further divides 


into fine, and coarſe; and ſubdivides each, 
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The ſecond, /oft or ſmeth ; which he 
ticles, Þ 


eat hardneſs, and, conſe- | 


a ſtrictly fimple carr 
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Fter ſtones, the next bodies in point of fimplicity, are earths ; which 
are diſtinguiſhable into two claſſes or vs 5 Vit. ; ES Se 
19, Sands *, which are properly little eryſtals, or tranſparent 'pebbles, 
- . 55 a fixed alcaline ſalt, fuſible, and con- 
glaſs: and, therefore, in propriety belong to the article d 
properly ſo call'd : which is a foil body, neither diſſolutk 
Ye, water, nor air; infipid'||, and umranſparent; more fufible than ſtone; 
friable ; and containing uſually a ſhare of fatneſs oe e ppt ens 
_.. Earths, in this ſenſe, are divided into fimple, or immutable ; and com- 


Of 


1 


ſubdivides into that with at par 
broke from lime-ſtones ; that with Fleer 
like particles; and that with gold-like, Phil 
Tranſ. Ne 164. 8 

|| *'Tis diſputed among the peripatetic 
and chemic philoſophers, what ſpecies of 
bodies the calces or aſhes of burnt bodies 
ought to be rank'd in: the firſt refer then 
to earth, becauſe. of their anency, 
and fixedneſs ; but the latter will har 
them a body ſui generis, as commonly con- 
taining a cauſtic ſalt ; whereas ear 


_ to be infipid. e on the Reſurret. 
the chapter of Earth confider'd u 


an inftrument or element. 
ehe mixture of ſand and clay, Dr 
Lifter obſerves, is not unuſually call'd earth; 
a term ſomewhat too vague, and which it 
would be convenient to limit to that mi 
ture which we ordinarily find upon . tht 
ſurface of the ground ; and which, be 
fide the two ingredients above - mention d, 
contains a great deal of the parts of pr 
trified plants and animals, Philoſ. Trag 
141 75 is, perh PR” 
| ere is, aps, no ſuch thing 6 
Ny ; ole © kh. Eee It does not ap 
« near,” ſays Mr. Boyle, © that nature, a 
4s Ho : a 3 any elementa!7 
« earth : at leaſt, ſome which appear 


[ . according to the colours, into white, 
| grey, reddiſh, brown, S . 5 
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e the ſimpleſt ſorts, are found 


upon exami- 
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5 in the chapters, Of Operations; and 
Of Earth, as an inftrument. £4 


| our ſenſes frequently impoſe on our under- 


compound. Thus tobacco- pipe- clay, by 


; EA 
# 
«=. 


| earths ; as having no diſcernible ſhare of fatn 

reducible - pumice, rotten-ſlone , cc. A 
| Among the compound or fatty earths, are number d boles of divers kinds, Comyenns ones 
| red, white, and brown ; moſt clays ; fullers earth; the divers kinds of medi- 5 


the ſimpleſt, and drieſt of all * 


* 9 * * a — 3 9 N 2 88 4 
* * * * * 
Fran „ C2 
* ** 
1 
a - ** 
% 4 
* 


eſs at all. To this kind are 


cinal earths, as Cretica, Tochauienſit, Hungarica, Turcica, Slefca, Suecica, 


ters ware. 


There are divers other ſpeties of compound earths || ; Rivinizs reckons. 
40 Be, ex have qualities not aſcribed to 


« care earth. O C Prin. See fur 


111 The antients, and many of the mo- 


derns, refer chalk, which they call creta, 
and 


ice, pumex, to the claſs of ſtones; 
but 'tis with better reaſon they are ac- 
counted earths. Dr, Slare complains, that 


ſtandings, in repreſenting that as a ſtone by 
its external appearance, which has none of 
the diſtinguiſhing charaſters of ſtone. He 
inſtances in chalk, which, brought to the 
bydroftatical balance, is found to want 
much of the conſiſtence, and weight 
which is required to a real ſtone. 

* Several ſpecies of * 1 ſeem to have 
a fair title to the rank of ſimple earths : 
tho', on a ſtrict examen, they appear very 


; 


reaſon of its fixity, whiteneſs, and inſipi- 


| Lemnian earth; Malta earth; Terra figilata, ſoap-earth, &c. To theſe are 
| likewiſe refer d all argile or fatty clays, wrought up, and dried into pot- 


e — 


ie melt; and it will ſtrike fire with ſteel, al- 
moſt like a flint; to which it approaches in 
ſpecific & mo The like we have obſerv'd 
of porcellane very artfully imitated with 
a fort of Engliſh clay. IA. ibid. 
7 Dr. Lifter ma kes clay a genus of almoſt 
as much extent as earth itſelf, In his 
ſcheme of clays, he divides them into two 
_ claſſes, pure, i. e. ſuch as are ſoft, 
tke butter to the teeth, and have little or 
no eee > and mir d. | 

ure Soy he ſubdivides into greaſy, which 
include the medicinal tarths, or terre 
gillate ; as fullers earth, yellow, brown, 
and White; boles ; cow-ſhot-clay ; and a 
dark blue clay: harſb and duffy, when dry, 
as creta, properly ſo called, or the milk- 
white clay of Mhite ; potters 
clay, yellow, blue, and red of ng. 

one 


when , as the ſeveral ſorts of 
clays, clunch. | 
Mix d clays he ſubdivides into thoſe evith 


dity, Mr. a thinks, may; with almoſt vennd ſand or pebble ; as the yellow loam of 


as much p ility as any other native 


earth, be accounted elementary: and yet Niger 


tobacco pipes well baked, may ſometimes 
de made 22 fire; and 2. have ſe- 
veral times found, that by brizkly rubbing 
two pieces of a new tobacco-pipe, they 
would in a minute or two grow warm ; 
and being immediately ſmelt to, mani- 
feſtly afford a rank ſcent, between ſulphu- 
rous and bituminous ; almoſt like that 
which proceeds from pebbles and flints 
rubbed hard againſt each other: as if to- 
dacco-pipe-clay were not a true earth, but 
a fine white ſand, conſiſting of grains too 
ſmall to be diſtinctly ſeen. Boyle Mech. Pro- 
duc. of Chym, Prin. £4 
Porcellane, or the matter whereof China 
diſhes are made, is a pure ſort of clay; 
and yer a violent fire will ſometimes ma 


R 2 


Ski Moor; the red ſandy clay near 
Der. and thoſe with flat or thin 
ſand glirteri eb _ 3 as eee e 
clay, or blueiſh tobacco-pipe-clay; an 
a — clay in the red ſand — at Ro- 
theram. Philoſ. Tyanſact. Ne 164. 
Vannochio, an eminent Italian mineraliſt, 
informs us, that a ſort of reddiſh earth oft. 
contains the richeſt metals. Mr. Boyle has 
found finely figured cryſtals to grow in a red 
earth. An experienced writer on the gold 
and filver mines of America, obſerves, that 
gold itſelf is often diſguiſed under the ap- 
pearance of a reddiſh earth. And out 
Engliſh okers are richer in iron even than 
ſome ores of that metal. Add, that the 
ſame Mr. Boyle had a whitiſh earth ſent 
him out of the North of England, which 
contain d a conſiderable quantity of lead. 
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above a hundred ſorts of figilate or ſeal'd earths; the hiſtor y whereof has 
deen long expected with ſome impatienſdGmſe. 
Les principle. "Theſe earths are all reſoluble into à little ſulphur or oil, a little acid, 
1 — fixed ſalt, and a calx, which is the or properly the earth 

Sand. As to ſand, its office is to make the fatty earth be fertile, and fit to feed 

tables, c. For, earth alone, we find, is liable to coaleſce, and ga- 

* therinto a hard, coherent maſs ; as is apparent in clay: and earth, thus 

imbodied, and as it were glued together, is no way diſpoſed to nouriſh 

vegetables. But if with ſuch earth, ſand, i. e. ke cryſtals, which are 

indiſſoluble in water, and till retain their figure, be intermixed, they will 

keep the pores of the earth open, and the earth itſalf looſe and inoompact 

and by that means give room for the juices to aſcend, and for plants to be 

nouriſhed thereby. ._ e ee ee e f Thr I > 

Thus, a vegetable, planted either in ſand alone, or in a fat glebe or 

earth alone, receives no growth or increment at all; but is either ſtarved 

or ſuffocated : but mix the two, and the maſs becomes fertile. In effect, 

by means of ſand, the earth is render d in ſome meaſure organical ; pores, 

and interſtices being hereby maintain d, ſomething analogous to veſſels; 

by which the juices may be convey'd, prepared, digeſted, circulated, and 
at length excern d, and thrown off into the roots of plants. N 


, * 


* See the chapters of vegetables. 
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Ulphur is a fot body, fufible and inflammable by fire, and not diſſoluable aan d, , 
or miſcible in water, nor malleable.  _ 1 | 
| eſe ſix properties concurring, form the idea of a | ſulphur 3 nor is 
there any other body in nature wherewith they all quadrate. _ - — 
It muſt be owned, however, that ſpirit of wine, which is a ſulphur, 
is miſcible with water; but it is owing to this, that the ſulphur in ſpirit 
of wine is ſo changed, and its parts ſo attenuated, and divided, as to in- 
ſinuate themfelves among the parts of the water, where they would not 


otherwiſe be admitted „F EN A 
We call it fail, to diſtinguiſh it from the ſulphur of metals, call d alfo 


the ſulphur of the philoſophers. : „ V 
| Iiflammable by fire, i. e. reducible by fire into flame, and aſhes; 
which are its principles; the flame being a volatile, acid ſpirit ; and the 
aſhes, earth, with a little metal therein, reſembling iron. 

F,fible ; in which ftate the fume it emits, 1 and conſumes all me- 
tals ; converting them into vitriols, which are a ſpecies of ſemi- metals. 
Thus, iron, which abounds in ſulphur, being heated, tho” not jgnited ; the 
ſulphur is found to kindle, and go off in a blueiſh flame. N „ 

Sulphurs are divided into two claſſes, viz. ſolid and liquid or at leaſt Divides. 
liquifiable by the gentleſt heat. CINE] WL: es | | 


The ſolid Sulphurs are, 


19, COmmon fulphur ; of which there are two kinds; the firſt, ſulphur gulptar vivum: 
vivum, which is a native ſulphur, found under ground, in ſolid, 
grey, or aſh-colour'd glebes, like rock-ſalt; in divers places, but chiefly. 
the iſland Sicily, This, Helmont accounts an antidote againſt the plague. 
29, Telow ſulphur, or the vulgar ſalphur of the ſhops, is only the for- Tellec fuhr, 
mer kind melted down by a violent fire, and run into cylinders f. This, 8 


” 


& 


* In ſpirit of wine, and other fer- 


mented liquors, what we call the ſulphur 
of the concretes, or bodies they are pro- 
cured from, loſe, by fermentation.that pro- 
perty of oil or ſulphur which makes them 
— 2 in water. Boyles Sceptical Chy- 
mig. | 
By the way, it is to be obſerved, that 
the ſulphur commonly uſed among us, is 
not that from S:cily alone, thus melted 


down; but there is another ſpecies of na- 
tive or mineral ſulphur found, of a hard, 
earthy conſiſtence, and a ſhining yellow 
coiour ; chiefly around Volcano or burning, 
mountains, particularly mount Veſuvins, 
and tna; and fomerimes alſo in its own. 
mines, both in Italy, Switzerlard, and the 
che l. America. Tis chiefly of this that 


icks or rolls of ſulphur are made. 


g he 


the 


— 


the more fluid it is made, 
_ -dark-colour'd, the 
An it. 
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Both theſe kinds of Tulphur are exceedingly inflammable ; more ſo than 
:Fpirit of wine ; They melt readily by fire, and as readily grow hard 
again in the cold. T hey render metals, when mixed therewith, exceed- 
angly brittle ; ſo that "ris in vain ſome alchemiſts have attempted to find 


> 1K 


S 
: * 


compounded of arg, man, and ne, I oVerco mem 
In an antient manuſcripr” aſcribed to the Hbilt, is a verſe which plainly 
antimates arſenic: Ter gh lab. fum : prima pars mei virum, ſecunda victo- 


Len fyniftat, Whebcs owe have been induced to ſeek the philolopher's 


Kone therein. | 

Native arſenic. is of a yellow or orange- cc 
-minated auripigmentunt, or orpiment **, - 
kinds of arſenic, viz. white and red. 


aa white or cryſtalline, is drawn from the yellow, by ſublima- 
The ſmalleſt quantity of any of theſe arſenics being mixed with any 
metal, renders it friable, and abſolutely deſtroys its malleability . And 


hence the refiners dread nothing ſo much as arſenic in their metals; nor 


could any thing be ſo advantageous to them, were ſuch a thing to be had, 
as a menſtruum that would abſorb, or act on arſenic alone: for then their 


metals would be readily purified, without flying off or evaporating. 
ll Sulphur, contains ſome parts which 


| many 4, op page, x5: 1 
Tender it more inflammable than either ni-] I Tho, ſome naturaliſts will have red 
tre or oil; and yet abounds with acid, arſenic, and realgal, two diſtindt drugs; 
and vitriolic particles, which ſtrongly re- taking the latter for a native mineral, and 
ſiſt the flame in ſeveral other bodies: the the former for a preparation of native ar- 
fire of ſulphur, beſide its common effeQ, ſenic. | 
ſeen in matches, in another capacity, aQs| ll "Tis this ſpecies is chiefly in uſe a- 
by means of its acidity upon ſome metals, mong us for real arſeaic, Some authors 
eſpecially iren; and alſo on red roſe- give it a different origin; and maintain it 
leaves, which are turn's white by its|a native matter, found in white ſcaly 
fumes. Boyle Uſeful of Exper. Philo. glebes, in the mines. 

It is chiefly found in copper-mines,| A fingle grain of arſenic, mix'd with 
in à ſort of mineral ſtones, of different fi- a of copper, turns it into a beauti- 
gures, and fizes. Its colour, tho' always | ful ſeeming filver- This hint many per- 
yellow, yet admits of divers ſhades and | fone have endeavoured to improve on, for 
mixtures, as a golden yellow, reddiſh|the making of filver; but in vain, as it 
yellow, green yellow, Sc. It is found|could never be brought to ſuſtain the 


to contain a portion of gold; but ſo hammer. 
little, as not to quit the coſt of ſepa-| coining ſpecies of this ſpurious ſilver. 


colour; whence' it is alſo deno- 


Red arſenic, call d alſo Realgal ft, is only the native yellow, rubified by 
fire. And this, ſublimed'with ſome other matters, is the Sandaracha Gra- 


Some have been hang'd for 
Arſenic 


the philoſopher's ſtone in common ſulphur,” which itſelf deſtroys the 

ECC ey coho wy Career artg dT 
Lhe ſecond is arſenic ; the moſt fatal of the whole tribe, as deſtroying 

all animals, both man and beaſt; which the word itſelf imports ; being 
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Adee ids e e in wane; un bake een ae th er . 
of feathers. Fire readily fuſes em: and they erode, and wonderfully al- | „ 


ter all metals f. „ ; | | 
| 7 fatty ſulphur, conſiſting of an oil, Bitzes. : 


* 


£ 5 5 1 


* 


30, Bitumen, which is an in 
and the vague acid combin d: for of ſuch principles it may be compounded 1 
by art. Thus the acid ſpirit of ſulphur, and oil of vitriol diſtilled together, e 
yield a ſort of Bitumen, which liquiſies by the fire, Ge. 
Bitumen is of various colours and conſiſtences; whence it is diſtinguiſhed 
into various kinds“: the moſt eminent, and that which gives the denomina- 
tion to the reſt is, 55 Meet nee et SEES Er ITS SY | 
Alp baltum, piſaſpbalium, bitumen judaicum, 2 pitch or bitumen pro- 4ſpbeltuw. 
perly thus call d, which is a fatty glebe, or ſcum, gathering on the ſurface 
of the dead ſea. 3 e eee „ 
This ſpecies is furtheſt maturated and concocted of the whole bituminous 
kind, but ir conſiſts of the ſame ſimple principles as the reſt. Tis but rarely 
found in our ſhops : its name piſaſphaltum intimates it to partake both of 
pitch and bitumen ; which ſome ſay is owing to its being adulterated with 
pitch: tho* others take its pitchy property to be natur al i. +. 
1 2 it is liquid in its firft ſtate, it will require a place among the liquid 
ut there is another aſphaltum, which is a mineral ſtone, found in the a 
valley of Haim, near the antient Babylon, and lately alſo in the County f | 
Nenchatel, the oil whereof makes an excellent cement, incorruptible'by e 
many acids, and ſuppoſed to be the mortar, ſo much celebrated among the TR 
ancients, wherewith the walls of Babylon were laid. 3 
5, Amber, or ſuccinum, about which there is ſome diſpute whether 4b 
it be a vegetable or a mineral production: but it has the faireſt pretenſions 
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+ Arſenic, whatever ſome may urge, 
ſhould never be given inwardly ;.as being 
a moſt deadly poiſon, gnawing, and tear- 


ing the parts, and orcaſioning mortal con- 


vulſions. Its fume taken into the lungs 
kills inftantly. And the oftner it is ſubli- 
med, the ranker it grows. The younger 
Helmont ſeems to intimate, that arſenic 
would fix mercury .; but the operation 
muſt be extremely dangerous, the leaft 
breath of it being fatal. 

* Some naturaliſts, as Dr. Woodward, &c. 
extend bitumens into &@ general claſs, an- 
ſwering, in great meaſure, to the clafs of | 
ſulphurs, Accordingly they ſubdivide em 
imo liquid, or napthe, including petrol, 
and oleum terrz ; and ſolid, — which 
they range amber, jet, bitumen, aſphaltum 
properly ſo call d, and coal. 


the rank ſmell of that pitch, and the ſu- 
perior hardneſs of the bitumen, there 
would be no diſtinguiſhing em. 

"Tis uſual to ſophiſticate the aſphaltum, 
by mixing pitch along with it; the reſult 
whereof makes the piſaſphalcum ; which 
the coarſeneſs of the black colour, and the 
ferid ſmell eaſily diſcover. | 

** Amber is uſually yellow and tranſpa- 
rent, ſometimes red: its taſte is reſinous, 
and its ſmell like that of oil of turpentine. 
It is chiefly found in the Baltick-S:a, und 
along the coaſts of Pruſſia. Naturaliſt 
have been extremely in the dark about its 
origin and formation, fome have maintain- 
ed it an animal ſubſtaree, form'd, by con- 
cretion, of the tears of birds ; or according 


to others, of the urine of a beaſt: others 


take it for a reſinous juice, oozing from 


|| Tr. is of a ſhining black colour, and ſo |poplers, and firs, frequent on thoſe coaſts, 


like Stockbolm pitch, that were it not f 


for jand diſcharged into the Sea; where un- 


dergoing 


1 a , . 1 : # . Ws . * "+ © 
ay 1 * 8 * 4 * oy 7 7 x 7 
| 3 n 1 1234 a 3 ? ; ö 
a 8 44 n 3, A x x g ; | - * 


rtto bea foſſil; inaſmuch as by diſtillation it yields an acid ſpirit, which 
precipitates into a ſalt; which is a peculiar. circumſtance in the diſtillation of 
minerals, never found in that of vegetables or animals. 
J 0o this ſpecies may likewiſe be reſerred jet, or black amber; and 
- ambergreaſe f, or grey amber... 5 „ 
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8 THE fen aſobalewm; or piſuſphalum, ar jewlh pitch; a ſore of bitumen, 
5 | T or viſcid fatty juice, found on the ſurface af the lake Aſpbaltos or dead 
= ſiea, in Judea ; which tho at firft liquid, yet hardens in the air, and is 

: brought to us in a firm conſiſtent maſs. So that it is rather to be ranked a- 


mug the ſolid than the liquid ſulphurs. 95 | en ID 
= | Neptha, The ſecond is naptha, à ruddy fat, or axungia, exuding out of a rocky, 
or ſtony earth; exceedingly inflammable, ſo as to catch fire even from a can- 
| dle held at diſtance; and ſo combuſtible as to continue burning under water. 
. *. Tet or gagates is a ſort of black, mine - 
ral 3 9 admits a poliſh, and 
has all the properties of yellow amber. 
There are quarries of jet in divers coun- 
tries. | 
tf Ambergreeſe is found on the ſea- 
coaſts ; particularly thoſe of Africa, from 
the Cape of Good Hope to the Red Sea, and 
the adjacent Iflands; in ſome places of the 
Mediterranean, and abont the Hland of Ber- 
mudas, in America. 5 F 
There are various opinions as to its ori» 
n; ſome take it for the excrement of a 
bird, which _ diſſolved by the ſun's 
hear,and waſh'd off the ſhore by the waves, 
is ſwallow'd by whales, who return it in 
the condition we find it : others . 
it a ſort of gum, which diſtilling from 
trees, drops into the ſea, where it congeals 
into ambergreaſe. 
Others ſuppoſe it a ſort of ſſ 
earth, which the working of the Ses 
waſhes off the rocks; where, being lighter 


dergoing ſome alteration, it is thrown a- 
1 RS this form : 'but the generality 
8 authors contend for its being a bitumen, 
which trickling into the ſea, from ſome 
- 5 ſubterraneous 13 und there mixing 
: _ + _-With the vitriolic ſalts, which abound in 
ö ö thoſe parts; it becomes congeal d or fix d 
thereby; the reſult of which congelation 
is amber. But what a little diſturbs this 
® doctrine, is, that | amber is frequently 
found in digging far from any ſea · coaſt: 
which confirms it a thorough foſſil. 
There are ſeveral indications, which 
diſcover where this amber is to be found: 
the ſurface of the earth is there cover'd 
with a ſoft ſcaly ſtone ; and vitriol in par- 
ricular abounds there. Amber aſſumes all 
figures under ground, that of a pear, an 
almond, a pea, c. among others, there 
have been Bard letters very well form'd, 
and even Hebrew and Arabic characters; 
within ſome pieces of amber have like- 
wiſe been found leaves, inſe&s, c. inclu- 
ded : this, with ſome, paſſes as a proof that| than water, it floats; others contend, for 
amber was originally in a fluid ftate; tho its being form'd from honey-combs, which 
others rather account for it by ſuppoſing | fall into the ſea from the rocks, where the 
the amber to have been expoſed to the | bees had form'd their neſts; which opi- 
heat of the ſun, and by that means ſoften- nion begins to be generally allow'd, feve- - 
on | ed, ſo as to become ſuſceptible of the ral perſons having ſeen pieces, half amber- 
: | 5 | leaves, inſeQs, Sc. which opinion is coun- | greaſe, half honey-comb. ; 
if | | renanc'd by this, that thoſe heteroge-| Laſtly, others will have it a ſort of bi- 
| neous matters are never found in the cen- tuminous juice, which ſprings out of the 
ter of the piece, but always near the ſur- bottom of the ſea, as naptha does out of 
| Face. | | ſome ſprings ; and there thickens and har- 
0 - | : g 
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 'Tis found in ſeveral parts of Cha/dea, particularly the place where ſtood 

the ancient Babylon; as alſo in France, and ſome other Countries of Eu- 

rope That of France is like melted pitch, very black, and of a rank 
ſmell. oo - 5 

| The third is petroleum, or oleum petræ, a fatty liquor, trickling out of Petr. 

rocks; frequently confounded with naptha, tho it be very different there: , 

from, as being thinner, more penetrating, and leſs inflammable | | 

The fourth is oleum terre, or oil earth, which is of two kinds; the O terre. 

one call'd Afiaticum, as being brought from Afia ; and the other Piſellzon, 
or Barbadenſe, becauſe brought from Barbadbes. | 

| The firſt appears to be a ſort of liquid bitumen, of a ruddy colour; the 
ſecond is black : but whether the origin of the two be alike, or not, we 
will not ſay. This, however, we are aſſured of, that a certain celebrated 
Hiſtorian, who ſays this oil diſtils out of rocks, is miſtaken ; that being a f | 
circumſtance peculiar to naptha, and petroleum, which are craſſer, and "5; 

| more conſiſtent than this oil. | | — 

We have made a nice enquiry into this oleum terre; particularly whether 

ſo thick an oil could be produced, as is commonly ſappoſed, by the earth ; 
and whether the ſoil where it was generated, were fertile; and received for 

anſwer, from a very intelligent perſon, governor of the Dutch Eaſt-Indies, 5 „ 
that this oil of earth, is really the oil of coco- nut; only mix'd up with | 


19 


— 


earth, and again expreſſed out of the ſame. Such is the natural hi —* of E 
| this oil; in which all hiſtorians have been overſeen ; imagining it to diſtil 
out of the natural earth. 5 | | 


| Sulphurs, of all kinds, being laid on the fire, break into flame; which Elements of ſu 
yields a pernicious ſmoak,; and tis When collected, is always found acid. ö | 
What remains after the flame or combuſtion is extinguiſhed, affords an oil, 
| out of which an acid ſpirit may be drawn ; and which at bottom leaves a - 
BE of earthy or metalhe. matter, which a further fire converts into 
laſs f. 2 „„ 
: Bur if either the acid fumes, or the oil, or the ſpirit of ſulphur, be caſt 
con oil of olives, or any other oil, there arifts a pitchy matter, which 
by ſublimation affords a bitumen ; and the bitumen ſublim'd again, 


* 


— 


*. Ir. is found in ſeveral countries, par- requires « deal of pains, and addreſs to ſe- 


ticularly the Dutchy of Modena in Italy; 
and ig of ſeveral. colours, red, yellow, 
green, white, &c. which _—— is ſup- 
poſed to ariſe from the different ſituation 
of the rock, with reſpeC to the ſun : thus 
| the white, which is reputed the beſt, is 
laid to proceed from that fide moſt expo- 
ſed to the ſun's rays ; then the red, then 
yellow, c. | 
The chemiſts find the analyſis of ſul- 
phur very difficult: 'tis ſo volatile, and 


parate em. Sir I/ Newton, to account for 
this, argues that ſulphur, like vicriol, is a 
mixture of volatile and fix'd parts, cohe- 


ring ſo ſtrongly by their mutual attraction, 


as to aſcend together in ſublimation. He 
adds, that by diſſolving flowers of ſulphur 
in oil of turpentine, and diſtilling the ſo- 


lution, ſulphur is found to be compos d of 


an inflammable thick oil, or fat bitumen, 
an _ ſalt, a very fix d earth, and a little 
metal. 


its parts, withal, hang ſo together, that it 
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therefrom. 


great care and accuracy reſolved the body 


acid, and earth *. 


* Sulphur thus decompounded may be re- 
compounded by the reunion of its ele- 
ments. Thus M. Homberg, having with 


of common ſulphur into an acid ſalt, a bi- 
tuminous ſubſtance, and an earth wix'd 
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und e ein, Weide fulphir; which being kindled; G ſpirit of ſulphur is rays 
; 91 appears, therefore, that all ſulphurs are reſolvable into oil, 


froy recompo 


with a ſmall groupe of metal; M. Gu. 

ed thoſe principles into true 
inflammable ſulphur ; only, for the laſt in- 
gredient, ſubſtituting oil of tartar. Mey, 
de I Acad. An. 1703. See further in the 
article of the operations, 
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Theory of CntMisTRY. 


_. Sixth Claſs of Foſſils. 


SEMI-METALS. 


| kind, connected therewith : or a Semi-metal is a compound foſſil body, where- 
in, by art, we diſcover ſomething in all reſpects like metal, except that it is 


ſtone, or earth. / 5 
Buch is the genuine notion of a ſemi- metal; about which, the naturaliſts 
have always talk d ſo obſcurely. Indeed, tis impoſſible to give a preciſe 


be aſſured it“ is ſome one of the five other claſſes of foſſils already de- 
ſcribed. | 74643 


made a great number, after Helmont's manner, to reduce the metallic part 
of that celebrated ſemi-met 
out ſucceſs ; having never b&n able to purge it ſo thoroughly of ſulphur, 
as to render it ductile under the hammer. That there was ſtill ſulphur re- 
maining, appeared hence, that being laid under copper, it would ſtill whiten, 


| the operation, which laſted almoſt a year, that the more of the ſulphur 
was got out, the brighter, finer, and harder did the matter ſtill become. 
And we are of opinion, that if any menſtruum could be diſcovered, pow- 
erful enough to free it of all its ſulphur, we ſhould have a new metal; an- 
timony appearing to be of an intermediate nature, between gold and ſil- 
Ver. | 


by its magnetic force would draw the ſulphur to itſelf; would be no incon- 
ſiderable ſecret. I tried ſalt of tartar,” which is allowed to attract iron; 
but this would not do: iron is a yet ſtronger magnet, but this is ineffectual 
to gold and ſilver. I made a trial with mercury, but could not effect the 
thing in a whole year's time; tho' in that time I procured a matter nearly of 
the colour and weight of ſilver: but ſtill it was friable. : 

Semi-metals are divided, with reſpe& to the matter adhering to the 
metal, into four claſſes. T3 | 
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ther common or arſenical; according to which the ſemi-metal becomes ei- 
ther poiſonous or otherwiſe. Tis notorious, that foſſil, or combuſtible 
iulphur, adhering to any metal, renders it ſoft, and prevents its malleabi- 

| I 3 | lity ; 


not malleable ; joined with ſome other of the foſſils above related, as ſalt, ſulphur, 


| definition ;by reaſon the part that is not metal, may be diverſe ; but we may 


antimony, into a real metal; but ftill with- 


or ſilver it. This, however, we conſtantly obſerv'd, thro' the courſe of - 


Semi-metal is a Foſſe] body not malleable, yet fix d in ſome meaſure in the Seni-mntal, ? 
A fire ; confiſting of a metallic part, and ſome other matter of another. 


We don t know of any way of converting ſemi-metals into metals, i. e. of Net convertib! ,vertible 
rendering the part which ſeems metallic, malleable : experiments we have 


In effect, a menſtruum, or magnet, that would abſorb the ſulphur, 7. e. Datum. 


The firſt are thoſe, conſiſting of a metal joined with a ſoſſil ſulphur, 6 ſemb 
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lity ; and when that is ſeparated therefrom, the pure ſulphur of the metal, 
fay the chemiſts, gives it a property, which the foffil one took away. 'The 
ſulphur, which prevents malleability, is uſually called external; and held 
to be of a quite different kind from the metallic or internal ſalphur. To 
the claſs of ſulphurous ſemi-metals belong, | | | 


" SEMI-MESALS of a Metal and Sulphur. © 1 


Atte. 1, IS Antimony, which conſiſts of three different parts, vx. 19, com- 
8 mon ſulphur : 2%, ſulphur, which, in the fire, yields a poiſonons 

ſmoak, and renders metals friable: 39, metal ; tho“ of what kind, we 
don't certainly know. Its character, 8 we have already obſerv'd denotes 
old at bottom, and a corroſive acid at top. If there be any metallic bo- 
y, that can reſolve gold into its firſt principles, it ſhould ſeem to be regy- 
lus of antimony *. 8 . . N + * . 1 | 
2®, Cinnabar, which conſiſts of common ſulphur, and quickſilyer united 


into a mals. It is ſometimes found in large glebes f; and is ſometimes fact. 
R | WE Oe 
; Marcaſite 30, Marcafites , which are a ſort of ſtones or mineral clods, either df 


"a gold or a filver colour. All that is wanting to render theſe perfect me- 
tals, is malleability: in other reſpects they are more. beautiful than moſt 
metals f. They conſiſt of an arſenical ſulphur, intimately mix d wich 4 
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call'd marcaſite of lead. 


nifeſt by the ſhining ſtreaks it abounds 


* Antimony has its own mines, particu- 
larly in Hungary, Tranſylvania, Germany, and 
ſeveral provinces of France. "Tis found in 
glebes or clods of different ſizes, bearing a 
reſemblance in figure to black lead ; onl | 
that it is lighter and harder; whence it is 
It diſſolves with 

difficulty by fire; much eaſier in water. 

Baſil Valentine obſerves, that there are va- 
rious kinds; two. eſpecially ; the one more 

mercurial, and of a golden property, ma- 


with; the other more full of ſulphur. That 
fold by the druggiſts for crude antimony, is 
not really ſuch as it comes out of the mine, 
but melted down and purified. | 
+ Cinnabar is found in all the quickſil- 
ver mines ; tho' it. has likewiſe its own 
mines: whereof thoſe in Spain are fa- 
mous. It may be efteem'd as the marcaſite 
of quickſilver, or rather as quickſilver it 
ſelf, fixed and petrified by means of ſul- 
phur, and ſome ſubterraneous fire. Ac- 
cordingly it is eafily reduced, without 
much diminution, into real fluid mercury. 


| 


See the Article Mercury. 


*S — * „ 


| The faQitious cinnabar, is an imite 
tion of the native ; made by a mixture of 
mercury, and ſulphur ſublimed, and redu- 
ced into maſſes or lumps. | 

** Note, the word marcaſite is ſome 
times uſed in a more extenſive ſenſe, for 
what we otherwiſe call pyrites ; of Which 
by and by. "58 

*f The reſemblance marcaſites bear to 
metals, or metalline ores, makes 'em fre 
quently be miſtaken for ſuch ; in effect, m. 
ny of em have two qualities, which ren] 
der em extremely apt to impoſe on tis 
unwary, viz, ſhining ſtreaks like gold u 
filver ; and a weight equal, nay and ſome 
times ſuperior to that of true metalline 
ores. The grand criterion of metal 
therefore, viz. ſpecific gravity, here fails us; 
in lieu of which, to prevent being decet 
ved by any ſuch ſpecious ſubſtance, we ar? 
to have recourſe to the fire: for placing the 
marcaſite in a ſtrong fire, and blowing nor 
and then with a pair of bellows ; the fur 
phur wherewith it abounds, will take fire 
and burn with a flame for the moſt pin 
blue, like that of common ſulphur ; — 
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metal: when thrown on the coals, they yield a white ſmoak; which renders 
medi WS. 8 | 

The chemiſts find a real combuſtible matter in tin; which when ſepa- 
rated from the metal, leaves it in all reſpe&s like filver : and marcaſites 
| contain a like ſulphur ; for we find in them a combuſtible matter, which' 
yields a ſuffocating ſulphur ; and the glebe becomes ſo much the more beau- 
tiful, as more of the flame is exhauſted, If therefore a body could be 

ſonnd that would conſume ſulphur, the metal would be left alone ||. | 
4s, Biſmuth*, which is a ſpecies, of that ſort of marcaſite, which ap- Biſm«t, 
proaches neareſt to the nature and colour of filyer. en 
J, Lapis calaminaris**, Which if melted with copper, adds a real me- Calawine. 
> tallic ſubſtance and weight thereto; but diminiſhes its PROT the maſs 
reſulting from the two, is braſs. It is a very great abſorber of acids; and 
as ſuch is of notable uſe in chirurgery. | 

69, Cobalt, which Is, as it were, the mother of arſenic : it conſiſts of Galt. 
filver, and arſenic. The arſenical part being exhaled, leaves behind it a 
metalline calx . Its fumes are violently poiſonous, infe& the lungs, and 
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much, that Mr. Boyle aſſures, he procured oly not arrived at maturity, for want of 
by diſtillation, four ounces of good brim- [ſufficient coftion, The artificial. is prepa- 
ſtone from three pounds of theſe ſtones. [red from tin, by cementing thin plates 
And if when this foſſil ceaſes to flame and ſ thereof with a mixture of white tartar, 
ſmoak, it be taken out of the fire, and ſuf-| ſalr-peter and arſenic. 
fer'd to cool, it will be depriv'd of all its“ Cadmia, calamine, or lapis cala- 
gaudy appearance, and turn'd to a black-|minaris is of divers colours, ſome white, 
im brittle ſubſtance, nothing like to a me- [ſome reddifh, ſome greyiſh, and ſome blac- 
talline ore. Boyle Med. Hydroſt. kiſh, which is reckoned the beſt; and this 

Marcaſites, however, the ſame author [again, when broken, is variouſly colour'd. 
obſerves, may be look'd on as a kind of |'Tis found in veins, or ſeams, running be- 
| meralline bodies; he having found ſeyeral [tween rocks; and is dug like lead ore: 
of them to contain particles of copper, and [they always find eyes of lead in the cala- 
iron; as Kentmannus mentions others that mine. WES 2 47g 
contain ſilver, others gold, and others both. | In the works near Wrington in Somerſet- 
Mr. Boyle gives another inftance of running |ſhir-, when they have landed a good quan- 
mercury contained in, and procured from [tity of the mineral, they waſh, and clean, 
a marcaſite : he adds, that it may be poſ- [or budale it, by working and turning it in 
| {ible for a skilful perſon to make a profita- ja running water, which carries off the im- l 
ble uſe of marcaſites, either by fixing the pure earthy parts, leaving the lead and ca- ts 
volatile gold, or filver contain'd therein ; e with the other heavier, ſtony, and WE] 

or by graduating filver by their means, [ſparry parts behind. Putting this into 
ltid. 4 | 1eves, which they dip and ſhake in a tub 

I! Sit penes authorem fides, of water; the lead gets to the bottom, and 

Some naturaliſts will have biſmuth to [the ſparry parts to the top; leaving the ca- 
be of two kinds; the one rative, or foſſil, [lamine in the middle, which they proceed 
found in tin-mines, and ſometimes alſo, if |to bake in an oven much like that of a 
we may credit Alo12o0 Barba, in mines ,of [bake-houſe. In 4 or 5 hours, they take it 
us own. It is a hard, heavy, brittle mar- [out and beat it to powder with large ham- 
ter, of a coarſe graing. white, and glitter- mers. Phileſ. Tranſact. No. 198. i 
ing: Authors commonly look on it as the ll Cobalt is a grey ſhining ſtone, found 
marcaſite or mother of tin; tho ſome go in abundance in che mines in Hermanduria. 
farther, and maintain it to be tin it ſelf, | Tis often mix d with marcaſite, PREG : 

| . With 
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Vitriel. 


friable; and even yields a little under the hammer. 
to purify, and whiten tin; as lead does for gold, and ſilver. Some call it 


into a maſs. 


\ . | Fad * : 2 
| * 1 ; fs. 


Theory of CnnMis TRY. 
ive phthiſies; and it is ſo ſharp, that it corrodes and ulcerat es the 
nds and feet of the workmen employ d in digging it, Cc. Divers deadly 
poiſons are prepared from it. 
7, Pyrites, which is a ſulphurous ſtone, found in moſt mines. It is the 
moſt fertile and pregnant of all minerals; moſt metals, ſalts, and ſul- 
phurs being ſuppoſed to be derived out of the ſame; eſpecially vitriol, and 


89, Zink}, which reſembles biſmuth in moſt 3 only that it ĩs leſs 
ixt along with tur- 
meric, in melted copper, it gives the metal a gold colour. It alſo ſerves 


female antimony. | | 13 

51 Rock-ſak, which uſually contains ſome metallic part, along with a 
Il theſe bodies contain a ſulphur, which renders em ſoft, and their 

glebes leſs fix d; and were it poſſible, as already obſerv'd of antimony, to 

make a ſeparation of the ſulphur, from the glebe ; we ſhould have perfect 

metals from each of em. | Weg: 


' SxM1-METALS, of a Metal and Salt. 


call'd. apnea} ob „„ „ 
Vuriol is deſcribed to be a ſalino- metallic, tranſparent glebe, diſſolvable 
in water, and fuſible, and caicinable by fire. It ſeems to derive its name 
d vitri oleo, from oil of glaſs ; inaſmuch, as when ſolid, it appears tranſ- 


with filver and copper ore. When they] By pyrites is underſtood the mother, 
have pick d ont the cobalt, and ſeparated jor marcaſite of a metal: 7. e. the matrix 
it from the common ſtone, they beat it to wherein it is form d, and out of which, 
powder by a proper engine; carrying off [when arrived at maturity, the metal is 
all the lighter ſtuff with a ſtream of water. | procured : ſo that pyrites is only a cruder 
This powder, to ſeparate the arſenic from fore. It is differently denominated, - accor- 
it, they ſpread on a furnace; ſo that the ding to the ſeed or ſtamen of metal it 
fire, which is beneath, and behind it, is ſcontains:_cryſites, if gold; argyritet, if ſilver; 
forced to paſs its flame along over the pow: [chalcites, if copper; molybdites, if lead; þ- 
der, and thus takes with it the arſenic in |derites, if iron. Biſmuth, we have already 
form of a ſmoak; which paſſing out, at a [obſerved, paſſes for the pyrites of tin. 
low chimney, is received into acloſe brick | + M. o, maintains, with a good 
channel, where the arſenic ticks, in form | deal of probability, that zink is no other 
of a white or yellowiſh powder, whence [than a natural mixture, of two metals, 
it is taken once in fix months, and melted foi. tin and iron. What gave him the 
{firſt hint, was, that zink, by the burning- 
The cobalt thus roaſted, and ceaſing to Iglaſs, yielded the ſame fumes as ſuch « 
ſmoak,. they take it out, and proceed to] mixture. Hence he was led to ſubſtitute 
melt ir, to make ſmalt : in order to which, zink, in his operations, for the ſame ; and 
it is mix'd with pot-aſhes, and powder of he aſſures us, he always found rhe very 
flint-ftones. After it has been five or ſix |ſame effects from one as t'other, Mem. d: 
times in the melting · pot, it is found turn'd j Acad, Au. 1710. | 
into a blue glaſs, which being pulveriz'd, | 
is the ſmalt. Philo. Tranſat. Ne 238. 


37 He ſecond claſs of ſemi-merals comprehends vitriols, properly fo 
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ſparent Uke glaſs; th 
ges into an opake, oily 


the common properties of a ſalt, viz. to diſſolve in water, and 


fire. 


After the ſame manner, may all metals be converted, by acid ſpirits, into 
vitriol T: tho? tis very. difficult to obtain vitriol of gold, or ſilver, by 


tho when fuſed, it loſes that tranſparency, and chan- 
ſubſtance. Some call it a metalliegſalt, as having 
fuſe by 


reaſon thoſe metals are not eaſily diſſolved by the ſpirit : But vitriols of 


iron and copper are eaſily had. 
Native or foſſil vitriol ff is of two kin 
vitriol of copper, or Venus. 


The native vitriols are further reducible, with reſpect to their colour , 
into four kinds, viz. green and white, whoſe metallic part, join d with the 


ſalt, is iron: roman ||, 


which is blue; and cyprian, sky-colour'd ; the metal 


lick part of each of which is copper 


f By cryflallizing a ſolution of copper, 
obtain à good vitriol; which tho', by virtue 
of the compoſition, it has manifeſtly ſeve- 
ral qualities, not to be found in either of 
the ingredients alone; yet Mr. Boyle ob- 
ſerves, there are ſtrong indications, that 
each ingredient retains its former nature, 
in the compound. Scept. Chym. 

++ What we call native vitriol, is not 
ſtrictly ſo; at leaſt not in the ſame ſenſe 
with that of the antients. They had a 
vitriol call'd chalcitis, which came to per- 
fection in the earth it ſelf : this they 
call'd by three different names, in its three 
feveral ſtages ; miſt in the firſt ; then me- 
lanteria ; andlaftly ſer i. 

Our vitriol is none of it found in ſub- 
ſtance. *Tis only a cryſtallization procu- 


in Aqua” fortis, or ſpirit; of nitre, you may 


or calx. This, they eaſt into water, where 
being well diluted, and ſaturated, the 
proceed to evaporation by fire; whic 
done, the vitrioſie part ſhoots into cryſtals. 
Green vit#iol, call'd alſo cperar, is made, 
with us, in the copperas works at Dept- 
ford, in a ſomewhat different manner. The 
pyrites, or ſtones, call'd alſo gold tones, 
are found along the ſhores of Her, Hamp- 


ſbire, 8c. The beſt are of a bright, ſhi- 


ning, yellow. colour. A heap of theſe 
ſtones, two foot thick, they lay on- a bed, 
or baſon well ramm' d; where, in 5 or 6 
years, by the attion of the air and rain, 
they begin to diſfolve, and yield a liquor, 
which is receiv'd in the pits, and thence 
conveyed into a ciſtern under a boil- 


ing-houſe. In time, the ſtones turn into a 


red by art, from a ſort of ſulphurous mar- ments like leaven'd dough. The liquor, at 


caſite ordinarily found in copper mines, 
call'd alſo pyrites and quis. | 

Indeed Mr. Boyle aflures us, he has ſome- 
times taken vitriol out of the mineral earth, 
where nature had, without any aſſiſtance 
of art, perfectly prepared it. Scept. Chym. 

This diverſity of colour ariſes from the 
difference wherein the ſalt, or acid, is re- 
ceiv'd : in blue, the ſalt is join'd with cop- 
per,; in green, with iron; in white, with 
calamine, or ſome ferruginous earth, mix'd 
with lead or tin. As to red vitriol, call'd 
colcot har, its colour is adventitious; and ariſes 
rom a calcination the vitriol undergoes, 
either by art or ſome ſubterraneous fire. 

|| Reman vitriol is made by expoſing the 
pyrites ſo long to the external air, that they 
ealcine, and moulder into a greeniſh dum 


[a of vitriolic earth, which ſwells and fer- 
| 


ength, being pump'd out of the ciſtern in- 
to a boiler, and a. quantity of iron added 
thereto, in two or three days the boiling is 
compleared ; care having been taken all a- 
long, to ſupply it with freſh quantities of 
iron, to reftore the boiling, ' whenever it 
ſeem'd to abate : when boil'd, tis drawnoff 
into a. Cooler, where it is left 14 or 15 
days to Moot. 

** A drop or two of Aqua fortis, reſting 
a while on copper, the corpuſcles of the 
menſtruum join with thoſe of the metal; 
and this firſt produces an aſperity, and at 
length coagulates into minute grains, of a 
pale blue vitriol : andif on another part of 
the ſame ſurface, you apply a little ſtrong 
ſpirit of urine, a vitriol will ariſe, of a 
deeper and richer blue. Bcyle Mech. Prod. 


f Colours. 


We 
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ds, viz. vitriol of iron, or Mars, and Its kinds. 
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"Theory o CunmisTRy. 
We have ſeen a white vitriol from the | Iſland--of Sumatin, out of which - 
the Inhabitants are ſaid, by boiling, to get pure gold: but the experiment 
is not eaſily tried; by reaſon the vitriol is ſo very ſcarce. When diſſolyed 
in water, it affords a ſort of Aurum potabile. 33 
Vitriol conſiſts of three | ſeveral parts, viz. 1, A metallic part, to 
which there is a ſulphur always adhering ; 29, A menſtruous acid; and 
3%, Water'or phlegm. CC ming lng {19 | 
The metal is either iron or copper: The water gives the tranſparency ; 
for as ſoon as that is evaporated, the vitriol becomes opake. While the 
water remains, the vitriol is fuſible; but that gone, its fluidity ce aſes, and 
it becomes a calx, which emits a fume, that corrodes all metals, and which, 
ay collected, is call'd ſpirit or oil of witriol. 8 e 
'Th 


isſpirit, is ſcarce diſtinguiſhable from ſpirit! of - ſulphur. per -campa- i 


nam; and by pouring oil on the ſpirit, it becomes a real ſulphur ; which, 
by corroding and diſſolving iron, or copper, becomes real vitriol again. 
No ſuch vitriols being only metals diſſolved and cryſtalliz'd in ſaline 
menſtruums, are frequently call'd by way of diſtinction, metallic vitriol, 
and metallic ſalis; of which there are as many kinds, as there are different 
. ˙ . OE or ion mriilach ns 


: 


SEMLMETALS of Metal and Earth. * 


1 E third claſs of ſemi-metals, are thoſę conſiſting of 4 ftony earth, « 


glebe, and a metal. Such are, 10, The labis ar menus, or armenian ſtone; 
a mineral ſtone, or earth, wherein are diſcerned ſhining points or ſpangles, 
of a yellow colour ; for which reaſon, it is alſo called lapis ſtellatuc. 

Iis much the ſame as /aprs Jazuli ; all the difference between em, if 
there be any, being only in the degree of maturity Il: they are both noxious 
tothe body; and both appear to contain arſenic. Of lapis laxuli is made 
„ The principal ingredient in vitriol, is | by the analyſis of it, when thus prepared; 
the acid ſalt, which is the ſame as in ſul-| he diſcover'd it to be nothing but the vi- 

hur, and alum : in ſulphur, this acid is | triolic ſalt, united with the combuſtible 
united with a bituminous matter: in alum, | ſubſtance. Mem. de F Acad. An. 1704. 
with an abſorbent earth; and in vitriol, | || The ſenſible characters that beſt d- 
with a metalline part. Nowv, Cour. de Chym. | ſtinguiſh em, are, that the lapis lazuli is 

The metallic part isbeft ſeparated from | harder, and vein'd with gold, which the ar- 

the acid or ſaline. | rk by the affuſion of | menus is not: add, that the blue of the 
certain alcaline falts, in a liquid form, latter partakes of a greenneſß, whereas 
upon the ſolution of vitriol made in com-| that of the former is pure. They are both 
mon water. Boyle Scept. Chym. found in Tyrol, Hungary, &c. but the fine 
M. Geoffroy ſhews, that the mixture of | come from Perſia and the Eaft Indies. 

any vitriolic ſalts, with an inflammable ſub-| Some wi have em the marcaſite of 
ſtance, will yield common brimftone : gold; as being often found in the mines a 
and by the different compoſitions he has that metal: dut it may be anſwer d, that 
made of ſulphur, and 1 from they are as frequently found in filver and 
dil of vitriol, and oil of turpentine ; and] copper mines. 


that 
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Theory' of CHEMIS TR. 137 
that noble blue colour of the painters, calld ura marine f; and of the Apis a 
armenus, is made that other call'd azure . | | 
20, Lapis hamatites, which is a ruddy mineral of a mean conſiſtence be- Lin hewatites. 
| tween ſtone and earth. It contains a noble metallic ſulphur, an earth, and 
an embrio or ſeed of iron. It is frequently found in iron mines; and is re- 
puted in ſome meaſure the matrix thereof. Schroder, Boyle, &c. ſpeak of 
it as an earth out of which iron it ſelf is drawn by fire; and according- 
ly the antients call it corpus martis : But we can aſſure the contrary, and 
that the calx it reſolves into has no iron at all. However, it is of great uſe 
in medicine; and the preparations: thereof are even preferr d by H enham to 
thoſe from iron it ſelf. It is alſo uſed in poliſhing of metals 8 

3 The magnet or load-ſtone, found about iron mines, and approaching Lead:fone. 
very nearly to the nature of iron ſelf: tho it is not altogether iron, as 8 
ſome have imagin d. However, when diſſolved in Aqua fortis, it yields a 
little of that metal f. | 
4*, Lapis atites, or Eagle ſtone, which is pregnant, as it were, with an- £2g':fore. 
other ſtone, heard to rattle in the middle of it. This too is of a ferruginous 
1 ; and wonderfully commended by the antients for facilitating deli- 
very ff. br 8 . ; | 


had alſo a notion of a male and female 
magnet : but all the virtue they were ap- 
priz'd of in it, was the drawing of iron, 
and ſome ſmall medicinal power. What 
further diſcoveries the moderns have made 
herein, how happily they have applied it 
ro facilitate the great buſineſs of naviga- 
tion, and what fine phænomena it has af- 
forded to the men of ſpeculation, is ſome- 
what foreign to our preſent papers We 
ſhall only obſerve, that the fire, ruſt, moi- 
ture, and long diſuſe, tend to weaken and 


Ultra · marine is prepared by firſt cal- 
cining the /apis in an iron mortar, and then 
grinding it to an inpalpable powder on 
the ſtone. This done, key mix it up with 
a paſte, made of wax, pitch and oil; and 
waſh the paſte well in fair water to ſepa- 
rate the colouring part therefrom, which 
by this means precipitates to the bottom, 
in form of a fine powder. Laftly, the 
Vater is poured off, and the powder, that 
remains, being dried, is the true ultra-ma- 
rie. 


The method of preparing it, is mueh 
the ſame as that of ultra-marine. 

** Pliny recounts five ſpecies of this 
ſtone, viz. the Ethiopic, the Andromedas 
or black, the Arabic, the Elalites or Mil- 
kites, and the Chiſtos; beſides that call'd 
the magnes hæmatites, from its faculty of 
jattratting iron. At preſent we know of 
nothing of this kind beſide the blood-ftone, 
and ruddle. 

J The magnet is indued* with ver 
wonderful properties, and among the reſt 
thoſe of attra ing iron, and turning its 
poles toward thoſe of the world; and com- 
manicating the ſame properties to iron. 

b The antients diftinguiſh'd five kinds, 
ifferinz from each other both in colour 
and virtue, viz. the Ethiopic, Magne ſian, 


deprive it of its force: Tho Mr. Boyle 
dre us ipſtances of ſome Erglſh load- 

ones, which retain'd their virtue after 
ignition. See further in the Notes, p. 93. 

tt Laur. Bauſchius has an expreſs trea- 
tiſe on the eagle-ſtone; wherein he main- 
tains, that it is not found in the neſts of 
eagles, as the antients imagin'd, but on 
the ſea-coaſts,,in fields, and on mountains. 
Near Treeves, we are aſſured, that a man 
cannot dig a few feet under ground, with- 
out meeting with conſiderable beds or 
ftrata of theſe tones, ſome of which have 
only one core or nucleus, others two, and 
others three. Moſt of them ſeem to conſiſt 
of two or three lays of a ſtony earth not 
unlike potters ware, eſpecially the laſt, 
which is the innermoſt, Di#. de Trev. Verb. 


Brotic, Ale xandrian, and Natolian. They 
| T 


£tites, . 
5, Oker, 


Oker. 


Theory of CneMisSTRY. ® 
ze, Oker, or ocker, or. ockra, a matter form'd of earth, and metal, ſub. 
ſided, or ſettled from ſpaw waters, and acidulz : accordingly, tis obſer. WM 
ved, that ſpaw waters, dried up by the fire or air, always leave oker at 
bottom. ker is alſo ſaid to be found in iron mines, and places where 
iron is yet crude, and immature f. "Tis added, that if you diſſolve ir 
in oil of vitriol, oker, or a matter much. like it, will be found at bottom. 2 


Gr ass makes the fourth claſs of ſemi-metals; and is defined a tranſparent 
body, fuſible by fire, not diffolvable by water, nor malleable, and which 
hardens by cold 8 | | = 

We have now gone thro' the natural hiſtory of foſſils ; and ſach as ac 
diſpoſed to farn/h out their muſeums with collections of this kind, have Wi 
here the ſeveral claſſes laid down, wherein every thing, according to its MY 
order, kind, Oc. is to be diſpoſed. _ 

| Print 


F Oker is a metallic earth, found of va- 
rious colours, red, yellow, Sc. The beſt 
Sewediſh iron, we are told, is found in 


ture into certain ſpecies, in proper vein, 
tho frequently in ſuch ſmall parcels, tha 
they lie hid, till the fire has colledel 
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x pines of oker may be render 


form of a mud or oker, at the bottom of 
lakes, and other ſtagnant waters. Mr. 
Boyle adds, that he has obſerved our Eng- 
liſh okers to be richer in iron than ſome 
ores of that metal: See the article earths. 
What further diſcovers this mixture of iron 
in oker, is, that by proper eee a 

magnetical 

ike iron it ſelf. See the Notes, p. 93. 

_* ”Tis controverted among naturaliſts 
to what claſs of bodies glaſs ought to be 
referr'd : Agricola, Lib. XII. de ye metall. 
makes it a concrete juice : Vin. Belluacenſis, 
Lib. XI. calls it a ſtone; and Fallopius rec- 
kons it among the media mineralia or ſemi- 
metals: but Dr. Merret obſerves, that the 
forementioned are all natural productions; | 
whereas glaſs is factitious, a compound | 
made by art, a production of the fire, and 


| 


em together, by ſeparating from em the Wn 
other matters wherewith they were mix a 


Accordingly, fire only eee metals by 
its faculty of ſeparating heterogeneous, and 
congregating homogeneous 
as it produces glaſs by uniting, and mixin 
heterogeneous matters, viz. ſalt and fi 

into one. 


meta] muſt be leſs than that of the ſtones; 
whereas in reality it far ſurpaſſes ; 10 


weight of ſand yielding above 150 l. c 


glaſs. Add, that the ſalts made uſe of, art 


ies; where. 


Fallopius, indeed, denies thi, 
and pleads, that tis falſe to ſay that glab Wa 
is at all made of aſhes: the aſhes are only Wl 
added inſtead of the nitre, uſed among the Wi 
antients, the better to extract the glaſs ou Wi 
of the ſubſtance of the ſtone : But this i er 
ſily refuted : for if the glaſs were proe Wl 
red from the ſtone alone, the weight of the Wi 


never found in the earth. To obviate this, of the moſt fixed kind; which therefore, 


Fillopius diſtinguiſhes between glaſs con- we cannot ſuppoſe to be carried off by th: 


tain'd in its own mine, or its own ſtone ; fire: and that in the coarſer glaſſes, which 


and true glaſs that is extracted from the corrode by the air, one may diſcern, | 


ſame. Now, the latter, ſays he, is no 
more artificial, than a metal is, extracted 
from its mineral: and as to the former, | 
he urges, that as metal; by having its exi- 
tence in the ore, ſo glaſs by having it in 
the ſtone out of which it is educed, is na- 
tural. But this argumentation Dr. Merret 
overturns, by. ſhewing that glaſs is never 
found in that form in any mine, but only 
the ſand and ſtone whereof it is form'd :. 
whereas metals are perfectly form'd by na- 


pick out 8 of ſalt, diſcovering them 
ſelves to be ſuch by their taſte. 

Dr. Merret gives us a preciſe and acer 
rate enumeration of the ſeveral charatters 
or properties of glaſs; the principal where 
of are, that it fuſes in a vehement fire; 
when fuſed, is tenacious, and cleaves to! 
ron; does not conſume or waſte in the ft, 
and is the laſt effect thereof; is dudtile and 
faſhionable into any form, while red ho 


but not malleable ; friable when cold; 
diaphs 
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Principles of FOSSIL. 


F Rom what has been hitherto delivered, we deduce. it, as a corollary, 
that all foſſils conſiſt, 19, Of mercury, as the baſe of many of em. 29,07 
a ſabtile ſalohur, the coagulator or fixer of the mercury: for even the an- 
tents always diſtinguiſh'd two kinds of ſulphur, the one volatile, and combu- 
ſtible; and the other, which alone we have here regard to, perfectly fix d; 


as being in effect a ſort 
| Of earth. | 4 


| ſtones and metals. 


| —— Levant call'd 


| ſome parts of England, call'd frog-graſs, or 


| ſtone, fit for uſe. 


diaphanous either hot or cold ; flexible and 
elaftic ; diſunited, and broke by cold and 
moiſture, and eſpecially by ſaline liquors ;1s 
only cut by a diamond or emery ; does not 
let acid juices, or any other thing extract 
either colcur, taſte, or any other quality 
from it; does not wear, by the longeſt uſe, 
nor will any liquor make it muſty, change 
its colour, or ruſt ; it ſoftens metals, and! 
renders em fuſible ; receives all metallic 
colours, both externally and internally ; 
will not calcine ; may be cemented, like 


Making of Glaſs. 

The materials whereof glaſs is made, 
we have already hinted to be ſalt and ſand, 
or tones. The ſalt here uſed, is procured ' 
from a ſort of aſhes brought from the 
polverine or rochetta ; which ; 
aſhes are thoſe of a ſort of water-plant,' 
call'd kali, of the ſpecies of that found in 


crab-graſs ; cut down in ſummer, dried in 
the ſun and burnt in heaps, either on the 
ground, or on iron grates; the aſhes fal- 
ling into a pit, grow into a hard maſs or 


To extract the ſalt, theſe aſhes, or pol- 
verine, are powder'd, and fifred ; then put 
into boiling water, and there kept fill 1 
of the water, be conſumed ; the whole 
being ſtirr'd up from time to time, that 
the aſhes may incorporate with the fluid, 
and all its ſalts be extracted: then the veſ- 
ſe] is fill'd up with new water, and boil'd 
over again, till be conſumed ; what re- 
mains is a ſort of lee, ſtrongly impregna- 
ted with ſalt. This lee, boil'd over again 
in freſh coppers, thickens, and in about 
24 hours ſhoots irs ſalt; which is to be 
laded out, as it ſhoots, into earthen pans, 


of concentrated fire it ſelf ; 30, Of ſalt ; and 40, 


An 
and thence into wooden vats to drain and 
dry. This done it is groſsly pounded, and 
thus put in a ſort of oven, call'd calcay, to 
red It may: be added, that there are 
other plants beſide kali which yield a ſalt 
fit for glaſs, e. gr. alga, or ſea-wrack, the 
common way*-thiftle, bramble, hops, worm- 
wood, woad, tobacco, fern, and the 
whole leguminoustribe,as peaſe, beans, Sc. 

The ſand, or ftones call'd by the artiſts 
Tarſo, is the ſecond ingredient in glaſs; and 
that which gives it the body and firmneſs. 
Theſe ſtones, Agricola obſerves, muſt be 
ſuch as will fuſe ; and of theſe, ſuch as are 
white and tranſparent, are the beſt: ſo 
that cryſtals challenge the precedency of 
all others. At Venice they chiefly uſe a 
ſort of pebble, found in the river Teſino, 
reſembling white marble, and called Cuo- 
polo indeed Anto. Neri aſſures us, that all 
ſtones which will ſtrike fire with a fteel, 
are fit to vitrify : but Dr. Merret ſhews, 
that there are ſome exceptions from this 
rule. Flints are admirable, and when cal- 
cined, powdered, and ſearced, make a 
pure white cryſtalline metal ; But the ex- 
pence of preparing em, makes the maſters 
of our glaſs-houſes ſparing of their uſe. 
Where proper ſtones cannot be ſo conve- 
niently had, ſand is uſed ; which is to be 
white, and ſmall, and well waſb'd e er it 
be applied : ſuch is uſually found in the 
mouths and ſides of rivers. Our glaſs-hou- 
ſes are furniſhed with a fine ſand, for cry- 
ſtal, from Maidflone, the ſame with that uſed 
for ſand-boxes, and in ſcouring ; and with 
a coarſer, for green-glaſs, from Weolkwich. 

For cryſtal glaſs, to 200 lib. of tarſo, 
pounded fine, they put 1359 of ſalt of pol- 
verine, mix em together, and put em in- 
to the calcar, a ſort of oven or reverbera- 

| H tory 
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three laſt. 


Whether water, the univerſal wine of the antients, which all bodies 
drink, and whereby alone they are 2 to grow and incre 


be deem d a principle; will admit of 


| tory furnace, which is firſt well heated. 


Here they remain, baking, frying, and 
calcining 
workman keeps mixing em with a rake, 
to make 'em incorporate : when taken 
out, the mixture is call'd frit or bollito. 

Note, there are three kinds of frit : 
that here deſcribed is eryſtal frit : the ſe- 
cond, - or ordinary frit, for the common 
white, or eryſtalline metal, is made of the 
bare aſhes o 


the ſalt from 'em. The third, for green 


glaſs, is made of common aſhes, without 
any preparation, and a hard ſand above- 


mention'd. 
It may be further obſerv'd, that glaſs 
might be made by immediately melting the 
materials, without thus calcining, and ma- 
king em into frit ; but the operation would 
be much longer, and more tedious. 
Now, to 
making the glaſs it ſelf ; they take of this 
frit, and ſet 1t in melting-pots in the wor- 
king furnace; adding, in each pot, a pro- 
r quantity of a blackiſh ftone, not un- 
ike a load-ftone, and call'd manganeſe, 
which ſerves to purge off that greeniſh caſt 
natural to all glaſs, and to make it clear- 
er, and more azure. While the whole is 
in fuſion, the workman, here call'd the 
conciator, in the green- glaſs-houſestheſounder, 
mixes the metal well together, with his 
ſquare ; and with a ladle skims off the ſand, 
over which is a whitiſh ſalt continu- 
ally caſt up from the metal, and ſwim- 
ming on its ſurface ; which is always in 
the greater quantity, as the polverine was 
weaker ; and which, unleſs well purg'd off, 
would make the glaſs brittle, and unfit for 
working, 

When the vitrefaQion is compleated, and 
the metal found ſufficiently clear, and 
Ene ; they proceed to form it into the 
works required : in order to this, the ope- 
rator dips a hollow iron into the melting 
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TD of CnENMISs ran 
All which are not found in all foſſils; metals, e. gr. we have already ſhewn 
to conſiſt of only the two firſt principles: and ſeveral others, only of the 


polverine, without extracting 


roceed to the 2 of paſſago makes the bowl ; with his procell 


Tt ho A 1 * 5 
* * » - 1 


aſe, be to 
ome doubt: Sir J. Neuton defines it 


nough for the veſſel or work it is intended 
for; the metal ticking to the iron, like 


r 5 hours; during which the| ſome glutinous or viſcid juice. While w 


yet red hot, he rolls it to and fro, on 
marble, to unite its parts more firmly 
then gently blowing into the iron, he rai- 
ſes or ſwells the metal, juſt as in blowing 
into a bladder. This blowing he 2 
again and again, till he has attained the 
deſtin'd bulk; then whirling it about his 
head, he lengthens, and cools the glaſs; 
and, if the deſign require it, moulds it in 
the flamp-irons, and flats the bottom, by 
prefling it on the marble ; and thus deli 
vers it to the maſter workman, who break- 
ing off the collet, by which it adhered to 
the blowing-iron, proceeds, as occaſion 
requires, to faſhion it further ; e. gr. if it 
be for a drinking glaſs, with his pomeglo he 
ſticks the glaſs, and ſcalds it; with his 


widens and makes it hollower; then with 
his ſneers cuts off what is ſuperfluous, Thus 
with blowing, preſſing, ſcalding, (which are to 
be repeated as oft as the glaſs cools,) am- 
plifying, cutting, &c. the work is brought 
ro the form intended ; and, if need 
feet and handles are faſtened on; and ri- 
garines and marblings wrought. 

As faſt as the mafter finiſhes them, ano- 
ther takes em up with an iron fork, and 
places em in & tower, over the melting fur- 
nace, to anneal: into this tower, there is 
a hole, by which the heat and flame are 
received — the furnace; and after the 
glaſſes have ſtood here ſome time, they 
are put into iron pans call'd fraches, which 
by degrees are drawn, by the ſarole- mar, 
further off, along an appendage of the 
tower called the leer, 5 or 6 yards along, 
that they may cool by degrees: when they 
are arrived at the end of the leer, they 
are quite cold, and thus taken out, fit for 
uſe. Antonio Neri de Arte Vitraria, and Dr 
Merret's Notes on the ſame, | 


pot, turns it about, and takes out e-| 


= 
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an inſipid ſalt; but with that _ author's leave, water's being a diſſolvent 
of ſalt ſeems to diſqualify it for being a ſalt it ſelf : we know of no ſalt in 
nature that diſſolves any other ſalt. | : 

Others call it the chaos of all things, and tis certainly the remote mat- 
ter of all foſſils ; and may therefore be conſider'd as conſtituting a pecu- 
liar claſs of body. See the Chapter of water, as an element or inftru- 
ment. | 
Of all theſe principles, the ſulphur is the only active, and vital one; and 
that whereon all life and motion depends; for mercury, e. gr. is inert, and 
never acts, unleſs when acted on by ſulphur or fire: and ſalts are never diſ- 
ſolved, but by fire alone; nor does water act but by heat; without which 
it would be a fixed maſs, or ice and as to earth, no body doubts it mere- 
ly inert, and inactive. So that all the activity in the foſſil or mineral king- 
dom conſiſts in the ſulphur alone : and hence ſome of the later chymiſts have 
denominated ſulphur, active, maſculine, &c. with regard to which the reſt are 
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inactive, torpid, feminine, ©. See further in the chapter of the operations 


of chemiſtry, and that of fire, water, &c. 
We now proceed to vegetables. 
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"Of VEGETABLES; 
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 VEsGETABLE KINGDOM. 


A Vegetable is a body generated of the earth, or of ſomething arifing of the 
A earth, to which it adheres, or is connected by parts calf d roots, thro 
which it receives the matter of its nouriſhment, and increaſe ; and conſiſts of Juices, 
and veſſels, ſenfibly diſtinct from each other - or, a vegetable is an organical body, 
compoſed of veſſels, and juices every where diſtinguiſhable from each other; to which 
body grow roots, or , whereby it adheres to ſome other body, from which it 


derives the matter of its life, and growth. | | 

This definition furniſhes a juſt and adequate idea of a vegetable: for by 
its conſiſting of veſſels and juices, it is diſtinguiſhed from a foflil ; and by its 
adhering to another body, and deriving its nouriſhment therefrom, it is diſtinguiſh 


from an animal *. | 
A vegetable is defined an organical body, becauſe conſiſting of different 


arts, which jointly concur to the exerciſe of the ſame function: adhering 
y ſome of its parts to another body; for we know of no plant that is abſo- 
lutely vague and fluctuating, but has ftill a body it adheres to: tho? that 
body may be various, e. gr. earth, as in our common plants; ſtore, as in 
rock-plants ; water, as in the ſea-plants ; and air, as in ſome mucilages. 


„ 
9 


* Few authors but obſerve the near a- ſon that countrymen, in pruning, and lop- 
nalogy between the vegetable and animal ping trees which they would have grow 
oeconomy and ſtructure. M. Reneaume, | again, cover the wounds, and the remains 
from a ſurvey of plants, eoneludes, 10, That! of the ftumps, with earth or clay, to pre- 
the wot in plants, does the office of the vent an extravaſation, which would drain 

arts contained in the belly of animals em of all their vital moifture. A 
eſtined for nutrition; it being this chiefly | hence, likewiſe, it is, that when the 
that prepares, digeſts, alters, and changes | branch of a tree is broke, without the 
the food i 
terwards diftributed to all parts. 20, That dere be ſer again, and the fracture tied 
the trunk, and branches of trees, bear ſome with a bandage, capable of retaining tbe 
relation to the exterior members or limbs of | ſap, and excluding the acceſs of the air, 
an animal, which it may indeed ſubſiſt with- the branch will heal again, a callus be 
out, tho their rotting, and mortification, | form'd, c. juſt as in a fra&ur'd bone. 
does frequently occaſion a total deftruc-| Mem. de I Acad. An. 1707. 
tion thereof. 30, That tis with good rea- | 


As 


into a nutritious juice, to be af-| bark's being entirely ſeparated, if the pic- 


ES 


Theory of CurmigTRy. 
As to thoſe few plants which appear to float with the water, their man- Floating Plant 
ner of growth is ſomewhat anomalous *. M. Tournefort has ſhewn that all 


lants do not ariſe, ſtrictly, from ſeeds, but that ſome inſtead of ſemen, | 


Gepolite, or let fall a little drop of juice, which ſinking in the water, by 


its gravity, reaches the bottom, or fome rock, 
ſticks, ſtrikes root, and ſhoots into branches; ſuch is the origin of coral f, 


which by diſtillation yields a volatile ſalt. 
Add, that the root of a plant may have any 


Oc. in its way; to Which it 
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fituation at pleaſure, with Siatios of the 


reſpect to the body thereof; nor needs it either be loweſt or higheſt, Cc. 
Accordingly in aloes, coral, moſſes, fungus's, &c. the root is frequently u- 


ermoſt, and its growth downward [|]. 
The veſſels, or containing parts of vegetables, conſiſt of mere earth, . tart of 


bound, or connected toge 


by fire, air, age, or the like, the plant moulders, or returns again into 


its earth, or duſt: thus in vegetables burnt by the intenſeſt fire, the 


* There are ſome ſpecies of ſea muſh- 
rooms, particularly the neptune cap, which 
are not found to adhere to any body : but 
M.Tournefort obſerves,they have been ſome- 
rimes obſerv'd with a little pedicle, which 
might have ſuſtained them. And hence he 
infers, that they originally grew to the 
bottom, and had their generation like the 
reſt, He adds, however, that when they 
have loft their pedicle, *tis probahle they 
are fed by ſome juice, which the ſea wa- 
ter lets inſinuate thro* the pores of their 
ſurface, Mem. de Acad. An. 1700. 

+ Coral has been ſuſpected by the natu- 
ralifts of all ages for a. ſea - plant; but the 
moderns have raced it ſuch; and 
even difeovered its flowers and ſeeds. 
That illuſtrious naturaliſt the Count de 
Marſigli, having long doubred the vegeta- 
ble nature of coral, was at length convin- 
ced by the following experiment : having 
ſeep'd ſome coral, freſh gather'd, in ſea- 
water; he perceived, in a ſhort time, that 
the little ruddy tubercles which appeared 
on the ſurface of its bark, began gradually 
to unfold ; and at length opened into 
white flowers, in the form of ſtars of eight 
points, which were ſuftain'd by a little calx 
divided in like manner into eight parts. 
Upon taking the coral out of water, 
the flowers immediately cloſed, and 
return'> into red tubercles as before; 
which tubereles being cloſely * ſqueezed, 
yielded a fort of milky juice. And upon 
returning the coral into the water, as be- 
fore, the tubercles, in an hours time, o- 


| pened, or flower'd a-freſh : And this was 
continu'd for 6 or 8 days, when the buds or 


 12days they became detach'dfrom thecoral, 
and ſunk to the bottom, in form of little 
yellow balls. Theſe tubercles, then, ac- 
cording to the 7 of plants, ſhould. 
be the flowers of coral; and the milky viſ- 
cid juice, contain'd therein, the ſemen ; 
accordingly 'tis held, that when this juice 
falls on a properly diſpoſed ſubje&, or 
nidus, a new coral ariſes therefrom. 


preciſely to that of other ſea-plants, all 
of 'em affording a volatile urinous ſalt, and 
a thick blackiſh, fetid oil. Mem. de A. 
cad. An. 1708. 

There are corals of divers colours; the 


moſt uſual, and valuable, are red, and 


| white; others are feuillemorr, carnation, 


green, yellow, aſh-colour'd, &. Fourn 
des Scavans, An. 1710. | 
The vaſcular ſtructure of vegetables is 
rendered very apparent by an experiment 
of Mr. Willoughty ; mp. off ſome pretty 
big branches of birch, and makin 
of baſon or reſervoir, on the en 
with foft wax ; upon filling this with wa- 


water, in a few minutes, ſunk into the veſ- 


the length, dropt out of the end conſidern - 


water was pour'd on. 


— 


rubercles ceas'd to blow any more. In 10 or - 


Add, that the analyſis of coral, anſwers - 


a ſort 
thereof 


ter, and holding the branch upright, the 
fels of the wood, and running quite thro“ 


bly faſt ; continuing ſo to do, ſo long as 
The ſame ſuc-. 
ceeds in ſycamore, walnut, &, tho the flux 
here is not ſo copious. Phi}. Tranſact. Neo. 


eartn 


ther by oil, as a gluten; which being exhauſted 
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Abſorbent veſſels 
of plants. 
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Theory of Cnr mrsTRY. 

earth or matter; of veſſels is left entire, and undiſſoluble by its utmoſt force; 
and conſequently, the matter thereof is neither water, nor air, nor ſalt, 
nor- ſulphur, but earth alone. 2 r 

The root or part, whereby vegetables are connected to their matrix, and 
by which 7a! receive their nutricious juice, conſiſts of an infinite number 
of waſa abſorbentia, which being diſpers d thro! the interſtices of the earth, 
attract and imbibe the juices of the ſame ; conſequently every thing 
in the earth, that is: diſſoluble in water, is liable to be imbibed; as air, 
8 fumes of minerals, metal, Cc. and of theſe do plants really 
Theſe juices are drawn from the earth, very crude ; but by the ſtructure 
and fabric of the plant, and the various veſſels they: are ſtrained thro', 
become changed, further elaborated, ſecreted and aſſimilated to the fub- 
ſtance of the plant. | | 

The motion of the nutricious juices of vegetables is produced, much like 
that of blood in animals, by the action of the air; in effect, there is ſome- 
thing equivalent to reſpiration throughout the whole plant. „ F687] 

The diſcovery of this we owe to the admirable Malpighi, who firft ob- 
ſery d that vegetables conſiſt of two ſeries's or orders of veſſels; 19, Such as 
receive and convey the alimental juices, anſwering to the arteries, lactealli, 
veins, &c. of animals. 20, Tracheæ or air-veſſels, which are long hollow 
pipes, wherein air is continually received and expelled, i. e. inſpired and 
expired; within which Trachez, he ſhews, all the former ſeries's of veſſels 
are contained. . 

Hence it follows, that the heat of the year, nay, of a day, of a ſingle hour, 

or minute, muſt have an effect on the air included in theſe Trachea, i. e. muſt 


* The principle, whereby the root im- Some of our ableſt naturaliſts hold wa- 


bibes its food, is ſomewhat controverted: 
ſome will have it effected by means of the 
preſſure of the atmoſphere, in the ſame 
manner as water is raiſed in pumps: But 
this is precarious; as being founded on the 
ſuppoſition that the abſorbent tubercles are 
void of air: beſide that the atmoſphere 
could only raiſe the juice 32 foot high, 
whereas there are trees much higher. O- 


therein, which he water'd wit 


thers have recourſe to the principle of at- 
traction, and ſuppoſe the power that rai- 
ſes the ſap in vegetables, to be the ſame 
with that whereby water aſcends in ca- 
pillary tubes, or in heaps of ſand, aſhes, or 
the like: But neither will this alone ſuffice 
to raiſe water to the tops of trees. One 
would ſuſpe&, therefore, that the firſt re- 


thro' the body, were effected by different 
is confirm d by the anlogy | 


ception of the food, and its propa ation, | 


means; whi 
of animals, 


ter the only nutritious matter of vegeta- 
bles : Helmont and Mr. Boyle give us ſome 
experiments which very much favour 
this doctrine. The firſt, weighing « 
quantity of earth, and planting a willow 
rain, or 
diftill'd water only; in 5 years time rai- 
ſed it from 5 pound weight, to 169 pounds 
3 ounces ; and this without any greater 
diminution of earth than 2 ounces : and Mr. 
Boyle found the like experiment to ſucceed 
with ſquaſh ſeed. Dr. Woodward, on the 
other hand, has ſome curious experiments, 
which ſeem to overturn this notion, and 
to prove that mere elementary water 18 
not proper food for vegetables; the ws 
ter, according to him, only the vehicle 
the alimentary matter, the earth contain'd 
therein, ſupplying all rhe vegetation. 
the Article of Water. 
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ſprin 8 
| For by the 
are preſſed; and by 


ſels ſtill 


| wherein the 


difficulty behind ; viz- why the 
and contraction of the air, in the 
ſhould determine the juice upwards, ra- 
ther than in any other direction? To 


8 


top; the air is more rarified, and conſe- 
quently the compreſſion the juices under- 
go, is greater, in the former place than the 
latter ; ſo that they muſt be determined 
_ that way, for .the ſame reaſon as the 
== moiſture of green wood, when burning, 
| Ng thro the part furtheſt from the 
mays | | 5 

f The notion of the ſap's circulating, 
was entertain'd by ſeveral authors, muc 
| about the ſame time; without any com- 

munication from one to another ; 1 
cularly M. Major, a phyſician of , 
M. Perrault, Mariotte, and Malpighi. It has 
met, however, with ſome conſiderable 
oppoſers ; particularly the excellent M. Do- 
dart, who could never be reconciled to 


It. 


One of the t arguments for it, is, 
that the ſame 883 of ligature and 
inciſion which evince a circulation of the 
blood in animals, ſucceed, in the like 
manner, in plants; particularly 'in ſuch 
4s abound with ſap, as the great tithymale, 
milk thiſtle, &c. For a metalline girt be- 
ing here fix'd tight round the ſtem ; the 
part above it is found to ſwell very con- 
— ana; and that below it a little. 
Vhence it appears, that there is a juice 


* But there way ſeem ſomewhat of 


rachee, 


which it may be anſwer'd, that the heat 
being greater toward the root, than the 
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| rarify it, and conſequently. dilate the Trachea : whence ariſes a 
| ſpring or ſource of action to promote the circulation in plants. "2" 
nſion of the Tracheæ, the veſſels containing the juices, e of trat 

that means the juice contained is continually propel'd, — 
and ſo accelerated. By which propulſion, the juice is continually commi- 
nuted, and render d more and more ſubtile, and ſo enabled to enter veſ- 
finer and finer * ; the thickeſt part of it being, at the ſame time, 
ſecreted, and depoſited into the lateral cells or loculi of the bark, to defend 
the plant from cold, and other external injuries. | 
| 'The juice having thus gone its ſtage from t 
branches, and even the flower; and having, i 
depoſited ſomething, both for aliment, and defence; what is redundant, 
paſſes out into the bark, the veſſels Whereof. are inoſculated with thoſe 
ſap mounted; and thro” theſe it redeſcends to the root, and 
thence to the earth again. And thus a circulation is effected. 


| 


Oc. Hiſt. de I Acad, Roy. An. 1709. 
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aſcending from the root, a 
ther deſcending from the branches; and 


- 4 


perpernal | 


- 


645. 


% - 
* 4 


bs 


he root to the remote Cirealation of 
n every part of its progreſs, * er. 


nd likewiſe «no. ; 


that the latter is thicker than the former: 
which quadrates exactly with the eommon 


ſyſtem ; the juice being ſuppoſed to ariſe 
in capillary veſſels, in form of « ſubtle 
vapour, which condenſed in the extremes 
of the plabr, by the neighbourhood of the 
cold air, turns back, in form of a liquor, 
_ the more patent pipes of the inner 

TK. 3 7 717 

M. Dodart, inſtead of the ſame juice s 
going and returning; contends for two ſe- 
veral juices; the one, imbibed from the 


ſoil, digeſted in the root, and thencetranſ- - 


mitted to the extremes of the branches, 
for the nouriſhing of the plant; the o- 
ther, receiv'd from the moiſture of the 
air, in at the extremities of the branches: 
ſo that the aſcending and deſcending 
juices are not the ſame. One of his chi 


arguments, is, that if two trees of the 


ſame kind be tranſplanted in one day, 
after firſt cutting off their roots, and 
branches; and if after they have taken 
root again, ſome of the new ſhoots, put 
forth each year, be cut off one of them, 
it will not thrive half ſo well, notwith- 
ſtanding its root and trunk's being entire, 
as the other. This he conceives to be a 
proof of the plant's deriving nouriſhment 
by the branches; and concludes it ro be 
of an aerial nature, becauſe form'd of the 
moiſture of the air, dew, c. whereas 
that imbibed from the ſoil, is terreſtrial, 


But 


4, Thus is every v 


Ay 


« 
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Theory of CHEMS 
| egetable acted on by | 
*. eſpecially while the ſun's force is conſiderable ; the ſap-veſlels fqu 
protruded, and raiſed, and at leng 
the cold of the air, the other veſſels are eaſed, and re- 


and the ſa 
and the veſſels exhauſt 
contrat᷑ted by 


— iel, and To diſpoſed to--receire' freſh trod for the next.day's digeſt 
And thus plants may be ſaid ro eat and drink in the night- 


and excretion. 
time . 15 N 
H 391 
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mm 
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ſeems to be an exper! 
eruris, and to decide the controverſy. in 
favour of a circulation, is the following 
experiment of the reverend Mr. Lawrence : 

On a branch of plain jeffamin, whoſe tem 
ſpreads into two- or three branches, 1 
deulate a bud of the yellow-ftriped jeſſa- 
min ; and as the tree comes to ſhoot, the 


But what 


following ſpring, ſome. af che. leaves will] in ſome years, when, the open, weather 
be found tinged here ad thers with 4 bringin on, too garly « thring, 6ncangen . 
10% f and. thig even on, the other branches | the deitruQion of cha Þloffoms, 25 : 
by degrees, the | has often prevented a ſcarcity of forward 


not inaculated. ;.. t 


e. 
whole. tree, even the very wood, of the 


young: ſhoots, . appear all. variegated, or 
ſtriped green WM {1 armngsy 
What gourſe che juice takes after it 


i pap" oh wig ö 
the. veſſels tat take. it up to convey, it 


thro' the plant, are too fine to be traced :. 
and hence it has been controverted, he- 
ther it is hy the bark, or the pub, or the 
una part, that the plant is fed. en | ; Wo 
| "Some.congend. for the 5 which. mer 
obſerve. to const of fender capillary 
tubes, vunning parallel to each otber from 
the rot up n receive 
in a fine vapour; in the aſcent whereof, 
the fibres become opened, and their ſub- 
ſtance increaſed, And thus it is, that the 
trumks of trees inoreuſe in cireumference, 
by ing eſton. His ichlas : od ban 5 
The more common opinion 18: for the 
bark; the juice raiſed by the 1 1 of 
the wood, is here ſuppoſed to 
the larger fibres placed in the inmoſt part 
of the bark, immediately over the wood; 
in which deſcent, the ſap, now ſufficient- 
ly prepared, adds a part of its ſubſtance to 
the contiguous wood; and thus increaſes 
by \appoſitzen. And hence it is, that hollow, 
curious trees, which have neither pith, 
nor wood, except. juſt enough to ſuſtain 


6 8 9 a mw 8 R 
; 
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u- 
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dew | 
than any other 


ſcend by | 


* 


1 | | 
TORT: : 
heat or cold, the day- time; Wl 


th 'evacuated, 
ght again, the ſame Frachee being 


3 The 


What confirms th is, is an obſervation of 

Dr. Tonge,  cqmmunicared.to him by an 
eminent planter in Gloceſter ſpirs; v2. that 
y binding a tree round about very cloſe- 
y, and ſtrongly, with cords, ſo as to in- 
tercept what riſes betwixt the bark and 
the wood, the bloſſoming, and bearing of 
the tree is retarded : And by ſuch mean, 


1 


fruits, which are uſually nipped by the late 
froſts. Phil, Tranſa#, Ne 68. | nt en N 
Add, that in the journals of the royal Wi 
ſociety, Dr. Beal aſſures us from his own 
experiment, that if a circle be drawn round 
a common EngliÞ tree by inciſion to the 
ſolid. timber ; how thin 'ſoever the knife 
be, and tho 5 at all be taken & 
way; the tree will die from that part 
Wards; only the part below the cleft wꝛi 
grow on, and proſper, notwithſtanding 
the jpciſion. He adds, that he has ſeen 
ſome old huge aſhes, which had been bared 
of their bark by the deer, from the root 
to the height of four feet quite round; 
and yet have continued their growth for 
many. years; and ſome bark, which ws 
left in - ſome few places, no broader than 
hand, had a freſh verdure more Jovely 
| part of the tree. Phil 
\ Tranſa8. NT 6. G 
To this others object, that there hae 
been trees known to grow, and put forth 
leaves and flowers for ſeveral years, with - 
out any bark; particularly that elm in the 
Tuilleries, whereof an account was given 
to the royal academy, by Monfieur Parent 
Add, that the plantane and cork-tree call 
their barks, and ger new ones, as ſerpents 
caſt their skins; and tis hard to conceive 
how the bark, during ſuch tranſition, 


1 


the bark, do grow, and bear. 


. 


ſhould contribuie to ſupport of the 
plant. 


and changed into 
rived from the air, 


earth; and, pr 


plant. Beſide, in plants, as the vine, 
elder, c. the bark is very inconſiderable, 
but the pith very copious ; which thou 
ſeem to intimate, that they are fed by 
| the latter rather than the former. And it 
is farther obſervable, that in proportion 
as they grow old, the pith becomes fi- 
brous, and 83 . which ſhews, that 
1 is diſpoſed by nature to form 
woody fibres; and therefore may be pro- 
per to furniſh wood with its nutritious 


nice. 1 | + 36 46312 
WO Lady, it is obſerved, that if von cut 
off a ring of bark around a tree, three or 
four inches broad, parallel to the horizon ; 
= and thus lay the wood quite bare, ſo 
mat the tree cannot receive any nouriſh- 
went by the bark; yet will it not loſe its 
WE leaves; nay, it will bear flowers and 
fruit the ſame year, and this double its 
uſual crop : tho in the ſucceeding win- 
ter, all the branches above the incifion 
will die. Hence, M. Parent argues, that 
the juices which produce and nouriſh the 
| leaves, the flowers, and fruit, do not 
= aſcend by the bark, but by the pith; but 
== thoſe which nouriſh the wood and bark, 
by the bent: and that the quantity of the 


_ which ſhould: naturally have paſs'd 
y the pith, having been augmented with 
that which ſhould have paſſed by the 
bark, is the cauſe of the extraordinary 
| produce of fruits and flowers. In effect, 
lays M. FonteneZe, the pith of plants, like 
the medulla” in animals, is a collection of 
an immenſe number of little veſicles, 
which ſeem deftin'd to filtre and elaborate 
a finer juice than ſhould ſeem necefſary 
for the nutrition of mere wood. Hiſt, de 
F Acad. An. 1709. | 

In anſwer to 'all this, the retainers to 
the bark alledge, that the parts of a tree 


bo” * — 4 + - * r 0 - -w ww I 


t5 disjoined from their whole, may take 
ve with them a ſtock of nutritious juice ſuf- 
n, cient to make them vegetate. Thus, the 
* branches of elder, willow, c. cut from 


ould | k 


tical nature. 


Theory of GUI TI 


The humour or ſap of a plant; then, is a juice furniſhed by the earth, 
_ — F of ſome foſſil parts, other parts de- 
and rain; and others from putrified animals, plants, 
| &c. conſequently, in vegetables are contained all kind of ſalts, oil, water, 
y, all kinds of metals too, inaſmuch as the 
vegetables always yield ſomewhat which the load: ſtone attracts. 


aſhes of 
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Ee without being ever put in the ground 6 


and pieces of wood, half dry, have been 


to ſome remaining juice 


igitated 


nown to do the ſame: which muſt be 


ized to a certain degree by the 


warmth and action of the air. And if 


parts thus cut off may vegetate; much 
more may thoſe which ſtill adhere to the 
tree, which can ſcarce ever be ent] 


wed 


deprived of new Juices; ſince, th 


bark ſhould not furniſh them any, yer 


they will receive ſome from the ba, 'r 


that part of the wood which 'was. laſt 


form'd, and has not altogether loft its cor- 
This accounts for the phe- . 


nomena of the elm in the Thilleries, the 
aſh's of Dr. Jonge, and the olive-ttees of 
M. Magnol; excepting that in this laſt in- 
ſtance, the ' vegetation is more abundant, 
after taking away the bark, than before; 
which gives a new difficulty, - 
To ſve this, M. Reneawme obſerves, that 
the buds out of which flowers and frairs 
ariſe, are form'd at the ſame time as rhe 
young branches whereon they grow; for 
old wood never beats any: that the but- 
tons wherein theſe fruit-buds are contained, 
are eaſily diſtinguiſhed from the buds that 
yield nothing but wood : that theſe fruit- 
buds require nothing but to be expand- 
ed, which ſometimes does not happen, in 
e till the ſecond year : that it 
ea 
ſucceed ſo well, when, beſide a corpe- 
tent ſtock of juice, in reſerve, new juices 
are brought by the bark, in roo preat 
plenty to be ſufficiently attenuated, and 


of the forming part. Thus, by cutting off 
the communication of new juices by re- 
moving ſome of the bark, the juice is diſ- 
poſed to inſinuate more readily into the 
little veſfels; and thus to give riſe to a 
greater number of flowers and fruits. 

As to the elms of Luxembourg, M. Re- 
neaume examined them himſelf, and found 


3 


the ſtock, will ſhoot forth leaves, twigs, 


they were not ſo naked, but that there 
U 2 were 


offible this expanfion ſhould not 


fabeillaed. for entring the minute veſicles 
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Gradual 


of the ſap. 


T6 Ge n 
and branches. 


| I's the buds. 
In the lea ves. 


In the petala. 


and preparation 


This jui 


. 


equently, when the juice 


"by 


February, when it diſtils a watery juice apparently acid. 
The juice being hence carried to the gems or buds, is more concocted; 


and here having unfolded the leaves, theſe come'to ſerve as lungs for the 


circulation, and further preparation of the juice. | 
ſed to the alternate action of heat and 


cold, moiſt nights, and hot fcorching days, are alternately expanded and 
_ contracted ; and the more, on account of their reticular texture. 

By ſuch means is the juice ftill further alter'd, and digefted ; a; 
it is further yet, in the perala or leaves of the flowers, which tranſmit 
the juice, now brought to a further ſubtility, to the ſtamina : Theſe 


For thoſe tender leaves being ex 


were ſome remains of the inner rind or 


- blea, whereby the juice might mount : 
And the ſame, doubtleſs, was the caſe of 
the aſhes mention'd by Dr. Tonge. Add, 
that M. Maraldi obſerved to the royal 


academy, that « ſhoot of a plum-tree ha- 


ing been broke, ſo as only to hang by a 
piece of bark; yet, upon raiſing and ſet- 
Ning the fractured parts, it produced 
wood, flowers, and fruit. | 

| From the ſame obſervation of the elm 


of Luxemtourg, M. Reneaume even draws a 
concluſion in behalf of his ſyſtem, viz. 


that it is the bark forms the blea or bleak ; 
and that as the blea is the wood laſt 
form'd, all the wood comes from the bark. 

The bark, liber, is to be conceived as 
conſiſting of a number of cylindric and 
concentric ſurfaces, whoſe texture 1s 
reticular, and in ſome trees apparently ex- 
tenſible every way, by reafon the fibres 
thereof are ſoft and flexible. While in 
this condition, they are either hollow, 
and ſo real canals; or, if they be ſolid, 
their interſtices are canals. The nutri- 
tious juice which they are continually re- 


ceiving, and which, part of it, is detain'd- 


in them, makes them grow both in length 
and thickneſs, ſtrengthens, and brings 
them nearer each other. Perhaps the lon- 


| 2 fibres may grow the faſteſt. By 


ch means, the texture, which 


2 enters the root 
niſhed with excretory veſſels, fitted to diſcharge the excrementitious part) 
it is earthy, watery, poor, acid, and ſcarce oleaginous at all. 

In the trunk and branches it is further prepared, tho' it ſtill continues 
acid; as we ſee by the tapping or perforating of a tree in the month cf 
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Theory CU EMI RR. 
ce enters the plant in form of a fine and ſubtile water; which, 
the nearer it is to the root, the more it retains of its proper nature; and 
the further from the root, the more action it has ſuſtained, and the nearer 
it approaches to the nature of the vegetable. | | 


e. ore whereof is fur. 3 


was reticular, becomes an aſſemblage c 
ſtrait fibres, ranged vertically, and parallel 
one behind another; i. e. it omes 1 
mow woody ſubſtance, under the name of al 
leg. | th fo} 2 

While the blea remains, any thing ſo, 
and retains ſomewhat of the nature of Wil 
a bark; it may maintain a feeble vegen Wl 
tion: but when it is grown abſolute 
hard and woody, it can no longer contre 
bute therero. The vegetation of young 
branches is the moſt lively and vigorow, 
and the only one that goes' as far as the 
flowers and fruits, by reaſon they art 
little elſe but bark. | 75 

For the hitb; as the woody ſubſtance « 
the trunk becomes more woody, the pit 
is compreſſed and ftraiten'd, to ſuch de 
gree, that in ſome trees it quite dilap 

ars : Whence it appears, that its. x: 
in vegetation is not very important, ſine Bl 
its uſe is not perpetual. By its ſpongeou ln 
ſtructure, it ſhould ſeem fitted to receive 
any ſuperfluous moifture N thro 
the pores of the woody fibres: And if by 
the exceſs of ſuch moiſture, or the like 
cauſe, it corrupt and rot, as frequently 
happens in elms, the tree does not gro# 
the worſe for it. A convincing prov, 
it is of no great uſe. See the Hit. « 
F. Acad. R. des ienoes, An. 1711. 


before | 


com 


tion, 1 


fruit or plant 


* The generation of plants bears a near 


larly ſuch as want local motion ; as muſ- 
cles, and other immoveable ſhell-fiſh, 


ital organs of either ſex. 

The flower, for all its finery, has been 
allow'd for the pudendum of a plant: but 
the deſign of ſo much mechaniſm, and ſo 
many parts, was but little underſtood : 
To inſtance in a tulip; its flower confiſts 
of fix leaves, in the middle whereof a- 
riſes the piſtil, and around that are ranged 
a number of little threads, which termi- 
nate a-top in little bunches replete with 
a fine powder. This is the general ftruc- 
ture of flowers; tho' we find it diverſify d 
| a thouſand ways, ſome ſpecies appearing 
to want one part, and ſome another, an 

' ſome even the whole flower. 

The duft contained in the apices, M. 
Tournefort took to be only a ſort of excre- 
ment, remaining of the food of the fruit ; 
and the ſtamina to be no other than ex- 
cretory ducts. But M. Morland, M. Geoffroy, 
and other of the later authors, are agreed 
on aſligning them nobler uſes. On their 
principle, the famina, with the apices and 
farina, make the male part of the plant; 
and the pifil the female, 

At the bottom of the piſtil of the lilly, 
Mr. Bradley obſerves a veſſel, which 
denominates in @ particular manner the 
#terus or womb: it contains three ovaries, 
which are fill'd with little eggs, or rudi- 
ments of fruit, like thoſe found in the 
varia of animals; and which, he adds, 
always decay, and come to nothing, un- 
leß impregnated with the farina of the 
ſame plant, or ſome other of the ſame 
kind. The ftamina, according to him, ſerve 
for the conveyance, or perhaps the ſecre- 
tion of the male ſperm, to be perfected in 
the apices, which anſwer to the veſicule 
ſeminales ; whence, being emitted into the 
orifice of the piſtil, it is either conveyed 
thence into the utricle, to fecundify the 


which are hermaphrodites, and have the | 
and apices about it, is always ſuch, as that 


e ova; or it is lodg d in the piſtil, | 


TDyhyeory F CunmisTRY. 

communicate it to the Farina, or duſt in the apices, which is, as it were, I. e —_— 
the male ſeed of the plant; where having undergone a further matura- 

\n, it is ſhed into the piſtil, which performs the office of a womb or 

uterus : and thus having acquired its laſt perfection, it gives riſe to a NEW Genera ho 
. a bo - | nr | ts. 


Six - 


ear | and by ſome magnetic power draws the 
analogy to that of ſome animals, particu- | nouriſhment from other parts of the plant 


into the embryo's of the fruit ; and thus 
makes them ſwell, grow; S . 6 
Accordingly, the diſpoſition. of the piſtil, 


the farina may fall on its orifice : tis uſu- 
ally lower than the apices ; and when we 
perceive it grown higher, we may con- 
clude the fruit has begun to form itſelf, 
and has no further occafion for the male 
duſt. Add, that as were © the affair- of 
generation is over, the male parts, t 
ther with the leaves, fall off —_ rſt of 
the work ' being left to the female :. and 
at the ſame time, the piſtil, or neck of 
the uterus, begins to contract itſelf. Nor 
muſt it be omitted, that the top of the 
piſtil is always either cover d with a. kind 
of yelvet-facing, or emits a gummy juice, 
the better to catch and retain the duft 
of the apices, In flowers that turn down- 
ward, the piftil reaches much lower than 
the famina, that the duſt may fall in ſuf- 
ficient quantity from their apices, for the 
buſineſs of impregnation. - | 
This ſyſtem of . 9 ITY generation ſa- 
vours much of that admirable uniformity e- 
very where obſerv'd inthe works of nature: 
but tis experience alone muſt determine for 
it, Accordingly, M. Geeffroy aſſures us, that 
in all the obſervations he had made, the 
cutting off the piſtil, before it could be 
impregnated by the farina, actually, ren- 
der'd the plant barren for that ſeaſon ; 
and the fruits abortive : And the like has 
been obſery'd by Mr. Bradley, and others. 
In many kinds of plants, as the oak 
pine, willow,&c. the flowers are fterile, a 
w ſeparate from the fruit: but theſe 
owers, M. Geoffroy obſerves, have their 
ſtamina and apices, whoſe farina may eaſily 
impregnate the rudiments of the fruit, 
which are not far off. 
Indeed, there is ſome difficulty in re- 
conciling this ſyſtem with a certain ſpecies 
of plants. which bear flowers without 


fruit; and another ſpecies of the ſame 
| kind 


— 
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150 Theory of UnENM ISTAT. 
Ke ulis ef juices in plant 


—— * HE firſt claſs comprehends the crude, nutrimous Juice, or the f ION 
, the root and 5 5 * - 0 q 

Fog j of the root and ſtem of plants; which are little more than the mere 
| matter of the element as drawn by the root * from the body it adheres to, 


whether it be earth, water, or the like. 0 


kind and denomination, which bear fruit | the piftil, or part which becomes the pod, 
Without flowers: ſuch are the palm, | be viewed with a microſcope, e er yer 
hemp, hop, poplar, &c. which are hence | the flower be blown; the little, green, 
diftinguiſhed into male and female, For | tranſparent veſicule, which are to become 
how ſhould the farina of the male here | the grains, will appear in their natural 
come to impregnare the ou of the fe- | order, but without ſhowing any thing 
male? This difficulty M. Geoffroy ſolves, | elſe beſide the mere coat or skin of the 
Nr the wind to be the vehicle | grain. If the ſame obſervation be con- 
that conveys the male duſt to the female | tinued for ſeveral days ſueceſſively in o- 
nierus : which is confirm'd by an inſtance | ther flowers, as they advance, the ＋ 
from Fovianus Pont anus, of a ſingle female | cle will be found to ſwell, and by de- 
palm-tree growing in a foreſt, which ne- | grees to become replete with a limpid li- 
ver. bore fruit; till having riſen above the | quor, wherein, when the farina comes to 
other trees of the foreſt, and being then | be ſhed, will appear a little greeniſh 
in a condition to receive the farina of the | ſpeck or globule, floating about at liber- 
male by the wind, it began to bear fruit | ty. This corpuſcle at firſt ſhews no ſigns 
in abundance. | of organization; but, in proceſs of time, 
For the manner wherein the male duſt | as it grows in bulk, we begin to diftin- 
feeundifies the ova, M. Geoffroy advances | guiſh two little leaves or horns : The li- 
two opinions; correſponding to the two | quor waſtes inſenſibly, as the corpuſele 
ſyſtems of animal generation: The firſt, | grows, till, at length, the whole grain 
that the farine being always very ſulphu- mes folid and opake ; and then, upon 
rous, and conſiſting of ſubtile tive | opening it, we find its cavity fill'd with 
parts, when it falls on the piſtil, reſolves ; | a young plant in miniature, and eaſily de- 
and its more active parts penetrating into | ſery a plumula, or future ſtem; a radiale, 
the ovary, and ova, excite a fermentation, | or root; and the lobes of the bean or 
which purting the latent juices of the | pea. A e 
young fruit in motion, occaſions the parts | It may be added, that the ve or 
to unfold. In this hypotheſis the grain or ins, have little apertures which corre« 
ovum is ſappoſed to contain the plant in | ſpond to that of the l by means where. 
miniature; and only to want à proper | of the ſmall particles of the farina will 
juice to put it upon expanding. nd an eaſy. paſſage into the embryo of 
In the ſecond, the farina of the male | the grain. To this aperture or cicatricula, 
plant is ſuppoſed to be the firft germ or | the radicle, when form'd, correſponds ; 
ſemen of the new plant; and that it needs | and through it, it paſſes, when the grain 
nothing to enable it to unfold and grow, | comes to germinate. See the Memoirs de 
but a ſuitable zidus, with proper food, | Acad. An. 1711. 19 55 
which it finds prepared in the ovary.” If no rain, or other. moiſture, ſays 
This latter opinion ſeems more Dr. Tonge, come at the roots of trees, they 
able to obſervation ; for the little em- | will not grow; but if only the tips or 
bryo's of the ovary, viewed with the beft | points of the roots be water'd, tho' all 
microſcopes, don't diſcover the leaſt ap- | the reſt remain dry, they will grow very 
* of a bud before the apices have | well. For the points of the roots ſhoot 
their ſeed. In leguminous plants, if | out yearly a ſharp-pointed tender part, 
the petals and ſtamina be removed, and | ſomething like the ſharp bud at the on 
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Nie G nENIA TB. 151 
This juice is ſound in every part of the plant; and therefore: may be 
held an pare juice; yet we do conſider it as the juice of the root and 

fem, becauſe it is chiefly found therein > 5 5 „ 
By what we have been able to obſerve, it is a ſubacid watery lymph, Is uus. 
without any ſpeciſie taſte, or ſmell as not being yet arrived to the maturity 
c ei notion 
To this claſs belong thoſe juices which diſtil in great abundance; from 

wounds or inciſions made in the woody parts of plants f: ſuch, 6. gr... is 5 
that tart liquor oozing from the root of the walnut-tree, when cut I. the walnu- | 
off in the month of May; and which is found an excellent remedy againſt“ 


. 


| veral gallons in a few e 
mont againſt the Rone and gravel ll. 


; 


ore ſprig ; by which the root not only 

enlarges itſelf in the earth, as the branches 
do in the air; but alſo receives irs nou- 
riſhment; and that tender is natu- 
rally moved towards the . beft-moiften'd 
and tendereſt earth, Phil. Thanſa#. Ne 


#4, From! the lttet 8d of Fanyary to the 
middle of May, trees will bleed: thofe 
| that ate ſaid to run firft, are the poplar, 
aſp, abele, maple, fycumore ; ſome, as 
willows, and the brill, are beſt to tap a- 
bout the middle of the ſeaſon ; and the 
walnut toward the latter end of March. 
hey generally bleed a full month in the 
Whole. The beſt time of the day for ta 
bing, is about noon. The ſycamore wi 
run in hard froſt, when the fap freezes as 
it drops, When a large walnut would 
run no longer in the body or branches, 
it would run at the roots, and that longer 
on the ſouth or funny ſide, than on the 
north or ſhady fide. Dr. Tonge, in Philo. 
Tra'ſaf. Ne 43, Sc. | 

To obtain the greateft ſtore of ſap in 
the ſhorteſt time from rhe body of a tree, 
bore it quite thro' the pith, and the ver 
inner rind on the other ſide, leaving only 
| this hole to de made floping upward, with 
a large augre, and that ws, bu a large arm 
near the | Pang This way, the tree 
will in a ſhort time afford liquor enough 
to brew with : and with ſome of theſe 
ſweet ſaps one buſhel of malt will make as 
good ale as four buſhels with ordinary 


the bark unpierced, on the north-ealt fide: | 


It's a good diuretic, and commended by Hel-. 


water. 8 camore, I take to yield the beſt ; 


brewing-ſap, being very ſweet and whole- 
fs” 12 The” : $2099 " 1 

The bleeding of the birch has afford“ 
ed naturaliſts matter of much ſpeculation. 
Willoughby, Ray, Liſter, &c. have made a 
great number of experiments and obfer- 
vations thereon, Which may let ſome 
light we the puis of yegetition in ge 


2 th the bireh, the ſap iſſues out at the 
leaſt twigs of branches, and the ſmalleſt 
fibres of roots, in proportion to their big- 


diſcharge : | 
which bends downward, will yield much 
more juice than another of the ſame ſize, 
ere. —— Branches, and © young trees cut 
quite away, and held perpendicularly 
will bleed; and if the tops be cut off, 
and inverted, they will bleed alſo at the 
little end. In birches, no ſap iſſues out 
at the bark, be it ever ſo thick 3 but as 
ſoon as the bark is cur quite thro*, they 
then firſt begin to bleed: the bark being 
quite off for an hand's breadth round, a- 
bates the bleeding of the tree above the 
pared place. —A wound made before the 
ſap riſes, will bleed when it does riſe. 
The changes of weather have a great 
effect on the bleeding of plants; inſomuch 
that Dr. Tonge is of opinion, could we bur 
- obſerve it to advantage, we ſhould hence 
have much better indications of the alre- 
| rations of weather, in reſpe& of hear, 


cold, moiſture, &c. than from any wea-- 


ther- 


neſs; the gravity always promoting the 
ſo that a branch or root 


Such 10 is that limpid ſubacid humour flowing out very e at af} 
an inciſion in the bircþ=tree, in the month of March, ro the value of | ſe- The bib. 


Theory of GRHEMISTR r. 3 
Such, laſtly, is the juice iſſuing out of the vine, wounded in the ſpri 
time, which * taſtes tartiſn, and ferments like the grapes T 


being held an aperitive and laxative *.- Aa | 
Thi a generated of, and in the 


152 
2 


s juice may be eſteemed as yet foſſil bein 
earth: for the juice of the earth being received into the canals of the 
lant, retains its nature during two or three circulations ; nor does imme- 
Fi colnmetice a vegetable juice. As is the caſe, likewiſe, in animals; the 
foods taken in by which, cannot be immediately converted into the animal 
nature; but require a ſtated time, and a certain number of circulations, 
concoctions, Oc. | fr e 20-20 | 
This claſs of juices, therefore, we look upon as the chyle of the plant; 
being chiefly found in the firſt order of veſſels, wiz. in the roots, and the 
body of the plant, which anſwer to the ſtomach, and inteſtines of an ani- 


es, therefore, is ſupplied from the earth : 


E 


The chyle of 
Plants 


mal. : 
The firſt humour of vegetabl | 
but in the ſurface of the earth, which is the part plants adhere to, are 
found bodies of all the three kinds: viz. foſſil bodies, and putrified parts of 


| at all, The ſame, half bared of bark, 
would bleed only from thoſe half of the 
circles cover'd with bark. A branch of 
ivy, of itſelf, bled a liquid yellowiſh reſin 


ther-glaſſes. When the weather changes 
from warm to cold, the birches ceaſe to 
bleed ; and upon the next warmth, begin 

in : But, which is very remarkable, 


ſievereſt weather. 


the contrary always obtains in the wal- 
nut- tree, and frequently in the ſycamore, 
which, upon a fit of cold, will bleed plen- 
tifully, and as that remits, ſtop: A morn- 
ing-ſun after a froſt will make the whole 
bleeding tribe bleed afreſh. 3 
Laſtly, a culinary fire will have the 
like, or greater effect than the ſun, and 
immediately ſer them a bleeding in the 
Branches of maple and 
willow, cut off at both ends, 


ou approach them to, or withdraw them 
rom the fire ; provided you balance them 


in the hand, and often invert them, to 
revent the falling, and expence of the 
aß : yet, being often heated, they will 


at length quite ceaſe, tho no ſap' was at 
any time ſenſibly loſt: and hon they 
have given over bleeding, by being broughr 
- within the warmth of the fire, the bark 
will be found very full of juice. 

A hard ligature, made within a quarter 
of an inch of the end of a wood-bine 
branch, Dr. Lifter aſſures us, did not hin- 
der its bleeding at all, when brought 
within the warmth of the fire. Maple 
and willow-branches, quite bared of bark, 


and brought to the fire, ſhew no moiſture 


ill bleed, 
and ceaſe at pleaſure, again and again, as 


from the. bark, and near the pith ; but, 
when brought to the fire-{ide, bled a thin, 
dilute, colourleſs ſap, from the interme- 
diate wood-circles. One, or both end; 
of the pith of a willow bay ſealed up 
with hard wax, it will yet bleed freel 
by the fire. Branches of willow cut 

in a very *ſevere froſty morning, and 
brought within the air of the fire, would 
ſhew no moiſture at all; no, not when 
held till warm, and often and long turn'd: 
yet the ſame branches, after lying 

night on a graſs-plot, did, next morni 

when the froſt was broke, freely bl 

— Laftly, a twig of maple, whoſe top 
had been cut off before, and had then 
bled ; being now taken off from the tree, 
and brought within the air of the fire, 
and held with the formerly cut end dow! 
wards, would not run at all; but with 
the other end down, run a-pace, Phil 


Tranſact. No 48, 57, 58, 68. 


* The French ladies uſe it to take awaſ 
freckles ; beſide which, M. Reneaume in- 
timates another uſe it is applied to, of: 
quite different kind; viz. miracles. It 
ſeems, moſt of the miraculous rears, let 
fall by ſaints, madona's, c. are drops o 
this liquor. Mem. de I. Acad. An. 1707+ 
| animals, 
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animals and vegetables. Conſequently this prime, radical juice of vegeta- 
bles is a compound from all the three Kingdoms. . 
114 Claſs of juices is that of the leaves. The leaves, we have already 
obſerved, are the real lungs of the plant; and accordingly ma ke a further 
change of the juice which they receive from the roots, and ſtem, by force 
of the air *®. The juice of the leaves, therefore, is different from the firſt 
juice; as being more ſulphurous, and further elaborated: not that it de- 
rives any ſulphur from the ſun; but that its watery part exhaling, it be- 
comes more diy and le Wiatile T0 a SIGN HE 
The juice of the leaves is of three kinds. 19473 25438 ee 
The firſt is the nutritious juice of the leaves; which is that already deſcri- 
bed; only further elaborated in the minute veſcula of the leaves, and 


4 


_ 


— ” 


N 


| conſequently leſs acid, and watery, and more oily, and ſaccharine. 


This is that juice drawn out of the leaves, by expreſſion. Note, The 
leaves of all plants are of different taſtes, from the differences in the oil of 


this juice: that taken away, the taſte is the ſame in all. The oil, therefore, 


is their diſtinguiſhing character. FFV 
The ſecond is wax ; which exuding f out of the leaves, adheres to their Vs. 
ſurface, and is ſcrap'd off by the bees, with their rough thighs, to build 
their combs withal. This is chiefly afforded by lavender, and roſemary: 
from which laſt, I my ſelf have ſometimes been able to gather wax; and 
by the aſſiſtance of the'microſcope, any body may plainly perceive the wax 
ſticking on the leaves of that plant. 'Tho' ſome have miſtakenly 
imagin'd that it was from the teſticles, or apices of the ſtamina of the 
__ A and others from the petala, or leaves of the flower, that wax was 
there | UN | 
5 Wax therefore is a vegetable, not an animal matter: and hence it is 
that Hungary water, in which lavender is a main ingredient, is frequently 
found to have ſomewhat of a waxy ſmell **. N e 
The third is manna; not that where with the Iſraelites were fed in the 
deſart, but a drug, ſold among us as an emollient, laxative medicine. 


Manna is an eſſential, ſaccharine ſalt, exuding, chiefly, by night, and Manns. 


in the ſummer ſeaſon, from the leaves of a ſort of -aſh, growing in Cala- 


* The great importance of the leaves to] nut · trees of Dauphin uſually die, after a 
the fruit, appears from common obſerva- [too profuſe load of a ſort of manna which 
tion, vix. that when the caterpillars ſeize on ſ they yield. Mem. de F Acad. An. 1703. 
a tree in the fruit-ſeaſon, they only feed | ** To procure the wax from the combs, 
on, and deftroy the leaves; and yet the for uſe : the honey being ſeparared from 
conſequence hereof is, that the tree ſhall |them, they put all that remains in a large 
frequently appear as if dead, and the fruit \cauldron, with a ſufficient quantity of 
prove abortive. Mem. de I Acad. An. Water; and thus, by means of a moderate 
1707. | fire, melt it. This done, they ftrain the 

Plants, like animals, have both a ſen- Water, Sec. off, thro' a cloth in a preſs. 

ble, and inſenfible perſpiration ; and Before it grows cold, they ſcum it well, 
when either of em is too copious, it fre- and caft it into moulds: 
quently proves mortal. And thus it is, This is the yellow <wax, which blanched 
according to M. Rereaume, that the wal; and purified makes the white-wax. 
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- admire in the ſcent of flowers, is the ſpermatic vapour. If the whole plant 


Expreſſed juice. 


aloes, colocynthis, and other bitter flowers not excepted. 
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1 ' Theory of CutmiSTRY. 
bria and Sicily : and adhering thereto in form of a cruſt, to be gather'q 
next morning, e er the ſun is up f. „„ 

It does not fall as a dew from heaven; nor is it any thing communicated 
from the air, as many have imagin'd ; but is a ſweat exhaling from the 
leaves themſelves: ; as is evident hence, that tho' the leaves be incloſed in 
a phial, or cover'd up with a cloth, all night; they are ſtill found next 
morning with their uſual load of manna. 3 
The like ſubſtance is found to exude from the leaves of the linden tree 
and poplar, in the heats of May and June, at which time they have a honey- 
taſte, and are even ſeen with a fatty juice on em, which at the approach 
of the cold evening gathers into grains. e 0 OO; 


III Claſs of juices are thoſe of the flowers; or the genital parts of plants 
In theſe are, | T | 
Firſt, a , elaborated, volatile oil or ſpirit, wherein the particu- 
lar ſmell of the plant or flower reſides ; and which, by reaſon of its ex- 
treme volatility, exhales ſpontaneouſly ; inſomuch that if the flower be 
mo for ſome time in a warm place, the odorous juice or ſpirit will be all 

This oil, or vapour, is ſuppoſed to be the genial, or ſeminal Aura of the 
plant; or the vehicle of the embryo: conſequently, all that we ſo much 


be bruis d, or rub'd together; this odorous ſpirit becomes ſo mix d, or 
confounded with the other juices, as to remain imperceptible. And hence 
the juice expreſſed from roſes becomes of a very diſagreeable ſmell, tho 
the ſpirit exhaling from the flower entire, be highly grateful. 

The ſecond is the juice expreſſed from the flower; which, in reality, 
is the ſame with that of the root, and leaves, only further prepared. 
It is thicker than the former, and has ſcarce any ſmellat all. Thus, if you 
bruiſe a hyacinth, or other fragrant flower, and expreſs the juice, it wil 


be found altogether inodorous. 
The third is the ſweet juice call'd honey, which exudes from all flowers; 


In all male flowers, that have utricles at the bottom of the petala, is 
found a viſcid, ruddy, ſweet juice, in ſome plenty; and accordingly we fee 
the children gather cowſlips, fox-gloves,”honey-ſuckles, Oc. and ſuck the 
honey from em. The bees, too, viſit theſe flowers; and putting in their 
proboſcides, or trunks, ſuck out the honey, and load their ſtomachs there- 


+ Beſides this ſpecies, which the Italians | parts of the leaves, in grains as big © 
call Manna di corpo, they have two other | wheat, call'd Manna di fronda. There art 
forts of manna ; one procured, as it were, [alſo liquid manna's, m— from Perſs, 
by violence, and by making inciſions, | Egypt, &c. but they are little known er 
which they call Manza forzata, or forzatella; | uſed among us. | 
and another iſſuing out at the nervous : 


with, 


e 
8 
5 *. 


Theory of CunmMIsTRY. 155 
with, to be afterwards diſcharg'd and laid up in their combs : ſo that ho- 
ney is a vegetable juice ||. 55 e 


IV Claſs of juices are thoſe of the fruit and ſeed; the preparation 2 * 
| whereof is nature's final work, which perform'd, the plant ſeems to die, ſeed, 
| for a time, as all animals are ſeen to languiſh after emiſſion of their = 

ſemen. 3 RV ER 
We always diſtinguiſh in plants between agree, and cue ſeed and Sahne of the 
fruit; the fruit is the whole external machine, including the ſeed within fr. 
it. Thus in an apple, the fruit being that eatable pulp, or parenchyma, in 
whoſe centre are 5 or 6 lobules with kernels, or ſeeds, incloſed therein. 
This pulp ſerves to foſter, defend and nouriſh the ſeed; being, withal, fo 
contriv d by nature, that when the fruit ſhall fall to the ground, the pulp * 4 

may ſupport the ſeed, during winter, till the approach of the ſpring af 
ford it proper matter, and food for growing. | | | 

The juice of the fruit is like that of root, only further elabo- 12. juice. 


The ſeed conſiſts of an embryo, with its coat or cover. The embryo, grugure of the 
which contains the whole plant in miniature, and which is call'd the gem or {ed 
| bud, is rooted in the placenta, or cotyledon,which make the coat or invola- # 
crum, and ſerves the ſame purpoſes as the ſecundines, i. e. the chorion, and 
| amnios, in animals. „ ane | | | 

The placenta, or cotyledon of a plant, is always double; and in 
the middle, or common centre of the two, is a point or ſpeck, which 
is the embryo, or plamule. This plantule being acted on, and mov d by 
che warmth of the ſun, and the earth, begins to expand; and protrudes, 
| or ſhoots out its radicle, or root, both upward and downward. By this 
it abſorbs the nutritious juice, from the earth; and ſo grows and in- 
| creaſes ; and the requiſite heat continuing, the growth continues. 

Thus, e. gr. a pea, or bean, being committed to the ground, is, firſt, found 
to cleave into two parts; which are, as it were, two leaves, or lobes of 


* 


Honey was antiently taken for a dew |as an anſwer to M. Geoffryy's chemical 

| that fell on flowers; but what proves this [queſtion, viz. Whether there is any part of 

a miſtake, is, that the bees only gather it | a plant without iron ? For if ſo delicate 

after the ſun is up, when there is no dew [an extra from the fineſt part of the flow- 

left. It muſt, therefore, either be a li- er, and this further elaborated in the lit- 4 . 

quor prepared in the flower, and excreted | tle viſcera of the inſe&, be not clear of 

by its 8 veſſels, like manna ; or ra- iron, we may deſpair of ſeeing any ſo. 

ther the fine duſt, or farina fecundans See the Hit. de! Acad. An. 1708, 

of the apices: for according to the obſer-] We have two kinds of Honey, cubite and 

vations of M. du Verney, the bees, when in [yellow ; the white call'd alſo virgin honey, 

ſearch of honey, fix on no other parts bur |trickles out, ſpontaneouſly, from the comb, | 
the lamina, and apices, and not on ſuch | when inverted, Sc. the ſecond is expreſ- - 
as yield any liquor, ſed from the combs, in a preſs, after ha- 
What js very remarkable, is, that honey, | ving firſt ſofren'd 'em with a little water, 
in virtue of its vegetable nature, is diſ-|over the fire. There is alſo an interme- 
covered, by M. Lemery, to contain iron. |diate ſort, of a yellowiſh white colour, 
| Which diſcovery may, perhaps, ſerve |drawn by expreflion, without fire. 
A 2 | tne 
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the placenta: and in the fiſſure appears a poitit which ſhoots out a root 
downwards, and a bud upwards; the firft ſpreading it ſelf in the foil to 
catch the moiſture thereof, and the latter emerging into the air, and be- 
"coming the ſtem, or body of the new plant. P 


„ 


* "Tis very remarkable, how the plu- I nuating further into the earth, and get. 
ting beneath the body of the ſeed. In 


'_ .. .- mule, or future ftem ſhould always get 
5 5 ; uppermoſt ; and the radicle, or root, word, the earth _ draws the root toward 
| turn'd downwards; and this too, perpendi-| it ſelf, and the ſun promotes its deſcent ; 


cularly to the horizon: and not only this, On the contrary, the ſun draws up the 
but if, by any external means, the tem be|plume ; and the earth, in ſome. meaſure, 
diverted from this perpendicularity, and|ſends it towards the ſame. Mem. de 4 
= bent, for inſtance, toward the earth; in - cad. An. 1509 
= ke : Read of perſevering in that direction, it] NM. de la Hire accounts for the ſame per. 
makes an angle or elbow, and redreſſes [pendicularity, by only conceiving the rom 
it ſelf. | | 5 to draw a ri and heavier juice; and 
The ſame is obſery'd in trees, &. blown the ſtem a finer, and more volatile one; 
= | down, with their roots, by the wind; or ſ in the plantule, therefore, we may con- 
F 1 in thoſe planted in pots, upon turning the{ceive a point of ſeparation ; ſuch, as that 
# pot on one fide. | 3 | all on one fide, e. gr. the radical part, i 
Now, the ſeed from which a plant ari- [unfolded by the groſſer, and all on the g 
ſes, being the plant it ſelf in little; *tis|rher by more ſubtle juices. If the plantule 
eaſy ro ſuppoſe, that if it be depoſited inſ then be inverted and the root a top; asit 
the ground, with the plumule perpendicu-|ftill imbibes the groſſer and heavier juice, 
larly upward; and the radicle downward, [and the ſtem the lighter ; the point of ſs 
the diſpoſition ſhould be maintain'd in its{paration being conceived as the fixed point 
future growth. But 'tis known, that ſcedo ſof a lever, the root muſt deſcend, and at 
ſown, either of themſelves, or by the help ithe ſame: time, that the volatile juices iu. 
of man, fall at random; and among an bibed by the tem, tend to make it mount, 
infinite number of ſituations of the plu- Thus is then little plant turn'd on its fixd 
mule, Oc. the perpendicular one upwards point of ſeparation, till it be perfecii e 
is but one: ſo that in all tho reſt, tis ne- rect. Alem. de I Acad. 
ceſſary the ſtem and root do each make a{ The 2 thus erefted, M. Parent ac- 
dend, to be able, the one to emerge di- ſeounts for the ſtems continuing to riſe 10 
realy upward, the other downward. Now, the vertical direction, thus: The nutriciou Wl 
what force is it effects this change, which [juice being arrived at the extreme of af. 
is certainly an action of violence? Jfing ſtalk, and there fixing into a vegets 
MN. Dodart, who firſt took notice of the ble ſubſtance; the weight of the atme. 
phenomenon, accounts for it, by ſuppoſing| ſphere muſt determine it to fix in a vert 
rhe fibres of the ſtem of ſuch a nature, as|cal poſition ; ſo that the ſtalk will hare 
ro contraft, and ſhorten, by the hear of acquired a new part, perpendicularly 6 
the ſun; and lengrhen by the moiſture off ver the reft ; juſt as in a candle, which 
the earth: and on the contrary, the fibres] held any how obliquely to rhe horizon, 
of the root to contract by the moiſture off the lame will fill continue vertical, by 
the earth, and lengthen by the heat of theſ the prefſure of the air. The new drops 
' ſam. On this principle, when the plan- of juice that ſucceed, will follow the ſame 
rule is inverted, and the root a-top; the direction, and as all together form the ſtern, 
fibres of the root being unequally expoſed} that muſt of courſe be vertical, unle 
to the moiſture, viz. the lower parts more] ſome particular circumſtance intervene. 
than the upper, the lower will contract] Add, that whereas the branches are 
more; and this contraction be promoted like wiſe obſerved, as much as poſſible, to 
by the lengthening of the upper, from the affect perpendicularity ; inſfomuch, that 
n adtion of the ſun. The conſequence|tho' they be forced to ſhoot out of the 
* = Whereof will be, the root's recoiling, inſi- | ſtems horizontally, yet in their Mr 
P24 "aw. | 
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The two placentulæ, or cotyledones of a ſeed, are, as it were, a caſe to 

this little tender plantule, or point; covering it up, ſheltering it from in- 

es; and feeding it from their own proper ſubſtance, which the plantule 

= receives, and draws to it ſelf, by an infinite number of little filaments, or 

 ::mifications, call'd fines umbilicales, or navel ſtrings, which it ſends into 

the body of the placenta. = FR thy bee bogs on IO HOT 

Now when the ſeed is committed to the earth, the placenta ftill adheres mow i ſhots 

to the embryo for ſome time, guards it from the acceſs of noxious colds, and takes ro. 

Ct. and even prepares, and purifies the cruder juice the plant is to receive 

from the earth, by ſtraining it? Oc. through its ow body. This it conti- 

nues to do, till the plantula being a little enured to its new element; and 

its root tolerably fix d in che ground, and fit to abſorb the juice thereof ; 


juri 


they erett themſelves ; M. Parent ſolves| ſhoor, at firſt, directly, for about an inch; : 
this from the vertical tendeney of the nu-| but thenceforth they begin to bend, the 
tritious juice up the ſtem : for the juice] one downward, an the other upward. 
being received, in this direction, into the The like is ſeen in a heap of-barley, to 
yew tender bud, finds at firſt little reſi- | be made into malt, in a quantity, of acorns - 
| ſtance ; and afterwards, as the branch laid to ſprout in a moiſt place, Sc., each 
ows firmer, it furniſhes a longer arm of grain of barley, in the firſt caſe; and each 
a lever to act by. Adem. de F Acad. .- [acorn in the ſecond; N. a different ſitua- 
Laſtly, M. Aftruc accounts for the tion: and yet all the buds tend directly 
pendicular aſcent of the ſtems, and their upward, and the roots downward, and 
redreſſing themſelves, when bent; on theſe] the curvity, or bend they make, is greater 
two principles. 19%, That the nutritious] or leſs, as their ſituation approaches more 
| pu ariſes from the root to the top, in| or leſs to the direct one, wherein no cur- 
ongitudinal tubes, parallel to the ſides of] vature at all would be neceſſary. Now, 2 
the plant, which communicate, either by two ſuch oppoſite. motions cannot ariſe, 
| themſelves or by means of other horizontal] without ſuppoſing ſome conſiderable diffe- 
tubes, proceeding from the circumference] rence between the two parts, The only 
of the plant, and terminated in the pith.] one we know of, is, that the plume is fed 
29, That fluids contain'd in tubes, either] by a juice imparted to it by tubes, paral- 
parallel, or oblique to the horizon; gravi-{lel to its ſides; whereas the met ion 
tate on the lower part of the tubes, and] bibes its - nouriſhment. at all the pores 
| not at all on the upper. ſin its ſurface, As oft, therefore, as the 
For hence it eaſily follows, that in a plant 3 is either parallel or inelined to the 
PR. either obliquely, or parallel to theq horizon, the nutritious juice feeding the 
orizon, the nutritious juice will act more lower parts more than the upper, will de- 
on the lower part of the canals, than theſ termine its extremes to turn upward; for 
upper; and by that means inſinuate more] the reaſons already aligned. On the con- 
into the canals communicating therewith, I trary, when the radicle is in the like ſi- 0 
and be collected more copiouſly therein : tuation: the nutritious juice penetrating 
thus the parts on the lower fide will re more copiouſly thro' the upper part than 
celve more accretion, and be more nou- the under; there will be a greater accre- 
riſhed than thoſe on the upper; the conſe- tion of the former, than the latter; and 
quence whereof muſt be, that the extre-|conſequently, the radicle. will be bent 
mity of the plant will be obliged to bend downwards. And this mutual curvity of 
upward, | the plume and radicle muſt continue till - 


— 


1 The ſame principle brings the ſeed into] ſuch time as their ſides are nouriſh'd alike, 

1 due ſituation at firſt: in a bean planted | which cannot be till they are perpendicu- 

pppd down, the plume and radicle are lar. Mem. de / Acad. Royale des Scien, An. 
1% perceived, with the naked eye, to 1708. : | 
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it then periſhes, and the plant may be ſaid to be delivered; ſo that nature 
obſerves the ſame method in plants, contain d in fruits, as in animals, in 
the mother's womb. 8 5 1 
Tes juice aw q. Now, the juice of the ſeed is an eſſential oil, or balm, elaborated and ex- 
ſential oil. alted to its laſt perfection. This juice or oil is not found in the 
point, or embryo in the centre of the placenta : all we meet with in that 
art, is a few fine watery particles, ſecreted from the placenta : but tis 
in the placentule, or cotyledones themſelyes ; which conſiſt of innumerable 
ütttle folliculi, or cells, wherein this oily juice is contain d, ſerving to 
Great Ai this defend the embryo, and preſerve it from being corrupred by water, which 
we all know will hardly paſs thro' oil. _ | | 
Thus if you take, e. gr. fennel-ſeed, cut it thro' the middle, and apply 
it to the microſcope; you will eaſily perceive a clear ſhining oil in the 
cells of each lobe, inveſting the tender embryo. Without this oil, it were 
impoſſible a ſeed ſhould live a month, and much leſs a year, or two, en- 
tire and uncorrupted in the ground. And accordingly in divers of the me- 
| chanical arts, the ſame means, viz. oil, is uſed, on the ſame occaſions ; 
—_ jz. to preſerve bodies from Renting; ſo that it appears infinitely wiſe 
Þ in nature, to haye CTY uch an oil, or balm in thoſe ampullæ, or cells; 
that the embryo might remain ſecure till it came to unfold its parts, pre- 
pare for a new, ànd more perfect way of living, throw aſide its placenta, 
and truſt to its roots. e ee 
This oil is found in the ſeeds of all plants: in ſome, e. gr. in almonds, 
cocoa nuts, Sc. in very great quantity; in others, in leſs; e. gr. pepper, 
, arum, c. where one would ſcarce imagine any oil at all 
It is call'd the e/ential oil of the plant, becauſe in it chiefly reſides the 
ſpecific taſte of each plant. Add, that it is in this, that the virtues of the 
plant are moſtly lodg'd : thus the oil expreſſed from the fennel-ſeed, from 
wall-nuts, c. is the whole eſfence of thoſe plants, which taken away, the 
reſt is of little ſignificancy in medicine. | | 
Laſtly, in the feed there is another ſuperfluous humour, which exhalkt; 
and may probably be of the ſame nature with the ſpirit or juiceof the flower. 


Ze of the | V Claſs of juices are thoſe of the bark; which is an artful congeries, 
os or bundle of perſpirative ducts, and abſorbent veſſels ; admirably explain- 
ed by Malpighi and Dr. Grew. | | 
Of theſe juices there are divers ſpecies : for the ſeveral humours raisd 
and diſtributed thro' the leaves, lowers, and other parts of the plant, have 
all circulated thro the bark: and accordingly are frequently found to difti 
from wounds made therein. In ſome caſes, even the whole plant is no more 
than bark ; the pulp having been eat out, as in willows, poplars, Ec. 
which will live a long time in that ſtate. _ 
tes of ile bah. The bark ſerves divers purpoſes : for it not only tranſmits the nutricious 
juices of the plant, bur alſo contains divers fat oily humours, to defend 
the fleſhy parts from the injuries of the weather. As animals are furniſh 
with a panniculus adipoſus uſually replete with fat, which inveſts and ny 
| 3 t 
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| fleſhy parts, and ſcreens em from external cold; ſo are plants incom- ana : E 
uſed with a bark, replete with fat juices, by means whereof the cold is | . 
. out; and, in winter time, the ſpiculz of ice prevented from fixing 
and freezing the juices in their veſſels: whence it is, that ſome ſorts of 
trees remain ever green, the year round, by reaſon their barks contain 
more oil than can be ſpent, and exhaled by the ſun, Cc. | 
All the juices of barks are reducible to eight, viz. © es 
1, The crude, acid; watery juice, which we have already call'd the 
| chyle of the plant. . N e 
20% An oih juice, which burſting the bark in the beginning of ſummer, ois 
exudes out of divers plants, as beech, pine, fir, ſavin, juniper; and other 
ever-greens, and ſuch alone. This oil diffolves by the ſmalleſt” degree of 
warmth, and is eaſily inflamed ; and is that which defends the plant, Oc. 
30, A balm, or fatty liquor more glutinous than oil; being nothing but Bats. 
WE the laſt mention'd oily juice, which was more fluid, during the ſpring- 
dme, but which, ſince, by the greater heat of the ſun, has evaporated. all 
its more ſubtile parts, and is converted into a denſer liquor. Thus the fi- 
ner part of oil of olives being exhaled, by the ſummer's warmth, there re- 
mains a thick balſam behind: Thus alſo, oil of turpentine having loſt its 
more liquid parts, by heat; becomes of the thick conſiftence of a 
—_— bn. FADED | F 
= 4%, A pitchy juice, which is the body of the oil it ſelf, inſpiſſated, and Puch 
turn d black, further than in the balm. This is moſt obſerved in the pine 
and fir f. 1 M ee 
| | | 5Y A 
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* There are three principal ba/ms or | Dry balm, is of a reddiſh colour, and oozes 
| balſams in uſe among us; viz. balm of Gi-|from the = of the branches, cut off for 
lead, of Peru, and Capivi. The firſt, which | that purpoſe. It is like milk at firſt, and 
= the denomination to all the reſt, iſ-| only reddens by being expoſed to the ſun. 
ues out at inciſions made in the body of a | Balm by lotion is black, and comes from the 
tree, call'd balſamum, growing in Eon bark, and from little branches and leaves 
and Juden. The juice, call'd alſo q- chopt ſmall and boil'd together. 
balſamum, at firſt is liquid, but afterwards e balſam of Copau orCapivi comes from 
hardens into the form we ſee it in. Tis Braſil. It is in form of an oil; and is ei- 
rarely had unſophiſticated. The marks of ther thiek or tranſparent : the firſt, white, 
purity and goodneſs are, to have a brisk| and of a reſinous taſte; the ſecond more on 
— ſmell nothing tart, eaſily diſ- the yellow. 
ſoluble, aſtringent and pungent to the] + The pitch in uſe among us, is ſaid: 
taſte. Its colour is a golden yellow, and | by ſome to be a gum iſſuing from thelareh, 
ts flavour has ſomewhat of the citron. | maſtic, or turpentine tree; but in reality 
fruit of the tree, call'd carpo-balſa-; is no more than the juice of the pine, or 
mum, and the wood xylo-balſamum, have fir, burnt and reduced into roſin, with a 
— of the virtue of the balm it mixture of tar, to give it the colour. Sir 


Lelk. G. Wheeler, gives us the way of ring 
The balſam of Pers is differently a] itch, as pads d in the —— | 

minated, according to the parts it is ob- | ing dug in the ground, two yards wide 

tained from : balm of inciſion is a whitiſh, at top, but goin dels and leſs towards the 

'iſcid juice, diftilling from inciſions in the bottom; they fill this pit, with branches of 
tree; and afterwards dried and hardened. pine; chuſing ſuch as have the moſt — 
| and: 


% LMS. eo Ps 


Gum. 


Gummons refin; 8% A gummous refin, which is a humour ſecreted in the bark, and dried 
by the heat of the ſun ; and thus conſtituting a body that is partly gumman, 
and as ſuch, tenacious and ſoluble in water; and partly refnous, and there- 
fore friable, and ſoluble in oil, or ſpirit of wine, but not in water. 
Such are gum armoniac, galbanum, bdellium, opopanax, ſagapenum, tar 
mahaca, &c. part whereof intimately diſſolves in water; the reſt remaining 


Bleed of plants, 


| 


- 


1 


— 


g Refin, whi 


long. Thus, if turpen 


the character of roſin 


Hence the oil is moſt abundant in the barks in the winter time; the 
| balſam in ſummer ; and the ren in autumn. N 
69, Colophony, which is a roſin ſtill farther exhauſted of its volatile 
part; being pellucid, friable, and approaching to the nature of glaſs f. 
70, Gum, which is a humour exuding out of the bark, 5 
warmth of the ſun concocted, inſpiſſated and rendered tenacious ; but fill 
. - diffoluble in water, and at the ſame 


of being pulverized. | 


Gum, therefore, appears as a ſort of ſaponaceous fat: i e. beſide its oily 
principle, it has ſome other ingredient, which fenders it miſcible with wa- 
ter. With this the gems, or buds of trees, are covered in the winter 


time. | 


untouch'd at bottom. 


and N pr to ſlit em into little 
ſhivers, hic = 5 over one another, 
till the place be full. This done, chey co- 
ver the pit with fire; which burning the 
wood, . pitch falls down, and trickles 
_ at a little hole made in the bottom of 

e pit. | | 

* To this claſs belong turpentine, ma- 
tic, camphor, Ec. 

Some nr" Nee diſtinguiſh two kinds of 
roſins, liqurd and ſolid. The firſt is the 
juice, juſt as it diftils from the tree: the 
ſecond only differs from this, in that it 


has been inſpiſſated by the heat of the ſun, 


or fire, 

+ The common colophony is only tur- 
pentine, boil'd in water, to a ſolid confi 
itence. Pill; made hereof are what we 


* * 
% 
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ch is an oil, ſo far inſpiſſated as to become friable in 
the cold; and may be procured from any oil, by boyling it much, and 
ü tine be ſet over a gentle fire, it firft diſſolves, and 
becomes an oil; then a balſam; then pitch, and then a wp 3 in which 
Rate it is friable in the cold, fuſible by fire, and withal infſammable and 
combuſtible ; diſſoluble in ſpirit of wine, but not in water, which makes 


VIt Claſs-of juices comprehends the blood of plants; or the juice pe 
culiar to each ſpecies of vegetables, and not reducible to any common kind Wl 
of oils, waters, balms or the like]. Thus ſome plants, upon breaking « ai 
bruiſing their veſſels, yield a milky humour, as the eſula ; others a yell 


with properties different from any of ® 


4 4 
* 5 of 


Ig 


by the 


time inflammable, and ſcarce capable 


1 ine pills, fo much_uſed in te . 
call turpentine pi o R uſed in t 
7 diſeaſe. | 0 * 
Such are gum elemy, arabic, anim, ot 
tragacanth, benzoin, euphorbium, myrrh þ 
olibanum, ftorax, c. [UN 
I Theſeveral juices hitherto recounted, 
are the firft, or nutritious juice, call'd all A 
the chyle of the plant, under ſuch altem - 
tions and new modifications as it unde fl. 
goes in being received and kept ſon ny * 
time in parts of a peculiar ſtructure, #T. 2 


leaves, flower, ſeed, &c. This laft juies 
call'd the blood, is the ſame nutritious jy 
further alrered by being divers times paſv 
thro' euch of thoſe parts, and remix d; 
at length converted into a new ju 


all. 


5 
NH 
"4 
" 
* 
2. 
<5 


of Cn rA 


T 


aloes ; and ſo of the reſt. 


is obvious, that there muſt be ſome | 
have not undergone the action of thoſe parts, and ſuch as have already 


in the prime vie, i. e. in the ſtomach and inteſtines, differ much from the 


ſuch as are already perfectly aſſimilated. | 1 

Helmont, the father, was the firſt who obſerved this difference between 
the juices of plants. I e be 
in every part of the plant, the leaves, flower, bark, wood, c. and trickle 
out ſpontaneouſly, upon any rupture of the canals : yet, if the whole plant 
be rubb'd or pounded together, no ſuch juice is found therein ; bur only the 
common green juices, expreſſed from all plants. 1 Fe 

Thus aloes, e. gr. bruis d together, yields a mere green juice; tho the 
juice diſtilling from the ſame, when lightly broke or wounded, be of a golden 
colour. Thus alſo the chelidonium, if you cut the ftem aſunder, diftils, 


plant together, leaves and all, the juice expreſſed from it, will be quite of 
another kind, viz. green, which is common to all plants : and thus poppy, 
when wounded, yields a milky humour, which drying in the ſun, becomes 
black, and is call'd meconium or opium: but the ſame poppy, Cc. being 
pounded ; the juice expreſſed, will be found yellow and oily. Add, that 
the thing which purges ſo violently in colocynthis ſeems to reſide in this 
juice ; for the whole plant has no ſuch effect. 5 

6 The N= chemical character of vegetables, which in the analyſis di- 

ingui 


yield a fixed alcaline ſalt: tho* in ſome kinds this be very ſmall in quanti- 
ty particularly in ſuch as yield a ſharp ſmell, as onions and muſtard. 
M. Homberg, tis true, aſſures us he had drawn ſuch a ſalt from the water 
of a certain ſpring ; but he himſelf ſuſpects that ſalt might have come into 
the water from the vegetables growing therein f. ; | | 


form in reſpect of their elements, than foſ-| ſerved, it will be neceſl; to ſubjoin a 
[ils : in the pour be they all contain /alr,| ſcheme, or diviſion of the ſeveral ſubjects 
water, earth, and ſulpbur, but then the ſalt] of the vegetable kingdom. 


and lixiviate, Homberg, Mem. de Acad.] reſpe& to magnitude, into trees, arbores ; 
An. 1702. Theſe principles are all more] ſhrubs, frutices; and herbs, or ſuffratices. 
or leſs volatile, as a greater or leſs fire is] Again, with reſpett to their food, and the 
uſed: or as the plant has been fermented] element they live in, plants are divi- 
or not. Id. ib. An. 1701. [ded into terreſtrial, or land- plants; aquatic 

| * or 
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The botaniſts are now well agreed, that all plants are furniſhed with 
organs, and parts neceſſary both for chylification, and ſanguification. For 
they have veins, arteries, heart, mo adipoſe cellules, c. whence it 

iffkerence between the juices which 
circulated a number of times. For, as in an animal, the juices prepared 


blood; ſo do the humours of vegetables not yet concocted, differ from 


hat it is real, is evident hence, that tho? this juice be 


as already obſerved, a yellow, golden juice; but if you rub the Whole 


Chemical eba- 


i rat ve. 
es *em from foſſils, and animals, is, that when burnt to aſhes, they gab. 15 


3 | * Vegetable bodies are found more uni- f Agreeably to the method hitherto ob- 


is of three ſeveral ſorts, viz. acid, urinous, | Plants, then, are popularly divided, with 
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mint, penny-royal, vervain, Scr. 13%, P. 
I ſpermons, or thoſe with many ; 


or Water plants; and ous, or thoſe 
which live indifferently in land or wa- 
ter. 

The botaniſts make more minute diſtri- 
butions : M. Ray mee diſtinguiſh- 
es plants into 25 claſſes, or genera: viz. 1, 
Imperfed plants, which are ſuch as appear 
to Want the flower and ſeed, as corals; 
punges, c. 20, Plants producing an im- 
7715 focber, and whoſe ſeed is too ſmall to be 
diſcerned by the naked eye, as fern, polypo- 
dy, Sc. 30, Thoſe whoſe s want pe- 
tala, as hops, hemp, nettles, docks. 4o, 
Thoſe with a compound flower, and which 
emit a milky juice. when cut or broke; as 
lettice, dandelion, ſuceory, Oc. 52, Thoſe 
with a compound flower of a diſcous form, and 
whoſe ſeed is wing'd with down; as colts- 
foot, flea-bane, &c. 60, Herbe capitate, or 
thoſe whoſe flower is compoſed of long, fi: 
lous flowers gathered into a round head, and co- 
vercd with a ſcaly cout; as the thiſtle, 
great burdock; blue-bottle, c. 70, Co- 
rymbiſerous plants with a diſeous flower, but 
no down ; as the daiſy, yarrow, corn ma- 
rygold, Sc. 80, Plants with a perfect floe- 
er, but only one ſeed to each flower, as va- 
lerian, agrimony, burner, Sc. 875 Um- 
belli erous plants, with a flower of tive peta- 
la, and two ſeeds to each flower: Which 


being a large genus, is ſubdivided into 7 


ſpecies, viz. thoſe with a broad flat ſeed 
like a leaf, as wild garden parſnip : with 
a longiſh and larger ſeed, ſwelling in the 
middle, as cow-weed, and wild chervil : 
with a ſhorter ſeed, as angelica : with a 
tuberous root, as the earth nut : with a 
ſmall ſtriated ſced, as caraways, ſaxifrage, 
and burnet : with a rough hairy ſeed, as 
parſly, wild carrot : with intire leaves un- 
divided into Jags, as ſenicle, and thorowax. 
10®, Stellate 8 whoſe leaves grow 
round the ftalks, at certain intervals, in 
form of ſtars ; as mugweed, madder, Oc. 
11% Rough leau d plants, which have their 


leaves placed alternately, or in no certain 


order along the ſtalks ; as hounds-tongue, 
mouſe-ear, &c. 129, Suffrutices or verti- 
cillate plants, whoſe leaves grow by pairs, 
on their ſtalk s,. one leaf right againft ano 


ther; the flower being'monopetalous, and 
uſually in form of a helmer ; as thyme, 


| 


| 


| naked ſeeds, at 
eaſt more than four, ſucceeding their flog. 


er, as crow's-foor, 1 


foil, ſtrawyberries, Sc. 14, Bacciferou; 
e or ſuch as bear berries; as briony, 

oneyſuckle, Selomon's ſeal, lilley of the 
valley, night ſhade, aſparagus, 15%, 
Multi ſiliquous or corniculate plants, which af · 
ter each flower produce ſeveral long, ſlen- 
der ſilique, or caſes- wherein their ſeed is 
contained; as orpine, navel-wort, bean- 
foot, columbines, S, 16“, Vaſeuliferni 
Plants, or thoſe with a monopetalaus flower, 
and which after each flower have a veſſel 
beſide the calyx, containing the ſeed ; a 
henbane, bind-weed, rampions, fox-glore, 
eye-bright, c. 159, Thoſe with an uni- 
form tetrapetalos 


flower, muſtard, radiſh, Sc. 18, Vaſcul. 
ferous plants, with a ſeeming tetrapetalon; 


focver, but of an anomalous, or uncertain 


kind, and in reality only monopetalous, 
falling off all together in one, as ſpeedwell, 
fluellin, plaintain, yellow and wild poppy, 
Sc. 19®, Leguminons plants, or ſuch as bear 

iſe, with a papilionaceous flower, con- 
iſting of four parts, join'd at the edges; u 


a pertapetalous or five-beaded flogvey ; as mai- 
den pinks, campions, chickweed, Sr. bu 
wort, flax, primroſe, wood-ſorrel, &c. 21?, 
Plants with a true bulbous root, - as garlic, 


whoſe roots approach nearly to the bulbous forn, 
as flower de lace, cuckoo-pint, baftard 
hellebore, c. 239, Culmiferous plant, 
with a graſſy leaf, and an im flow 
er, baving a ſmooth, hollow, jointed ftalk, 
with a long ſharp-pointed leaf at each 


husk ; as wheat, barley, rye, oats, and 
moſt kind of graſſes. 249, Plants wHh4 
graſſy leaf, but not culm iferous, with an ir 
perfect, or ſtamineous flower; asr 
cats-tail, c. 25 Plants, whoſe place of 


as the water-lilly, milk-wort, mouſe: 
tail, Sc, 


WW 


1 
N 
9 
LY 
* 2 
7 bf „ 
ad TH 
5 fl 
1 
. 
UE 
n 
457.5 4 
* ha 
,- 1x 
18 
99 
4 0 
6 
1 
1 


IF 


peas, beans, vetches, tares, Ientiles, liquoric, WM 
trefoil, &c. 209, Vaſculiferons plants, with Wl 


daffodil, hyacinth, ſaffron, &c. 22, Thoſe 2 5 


joint, and the ſeed contained in a chafly 1 | 


Wo 

* 7 
7 
e 
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growth is uncertain ; chiefly water plants 


= in oblong ſiliquous caſes, as ſtock. jilly- 5 


e 
— 
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ANIMAL KINO DOM. 


AN animal (reſpect being only had to the body, not the ſoul,) is an Anima! defined; 
A organical body, confifting of veſſels and juices; and taking in the matter of 

its nutriment, by a part call'd a mouth; whence it is conveyed into another, 

| call'd the inteſtines, into which it has roots implanted, whereby it draws in its 

nouriſhment, after the manner of plants. | i x 

From this definition it appears, that an animal is diſtinguiſh'd, 1®, From * 

a foſſil, in that it is an oganical body, conſiſting of veſſels and juices; and 20, Cgealle. 

From a vegetable, on this only account, that an animal has its roots with- 

in it ſelf, and a plant without it ſelf. Nor let this appear a paradox: for 

the inteſtines of an animal are, in reality, no more than its earth, or the 

body it adheres to; into which it ſends forth its roots, that is, the lacteal 

veſſels, which thence draw the matter of its life, and increaſe. * 

If it be inquired why we do not define an animal from its heart? tis an- 

ſwered, that we don't know whether all animals have ſuch a part; for 

as there are ſeveral have 16 hearts, particularly the ſilk-worm ; and ſome 

have even 60; ſo tis poſſible there may be others have none at all. Nor 

can any general a of an animal be taken from the brain, the lungs, 

or the like; ſince we know of many quite deſtitute thereof. 
The proper genuine charaQeriſtic *, then, of an animal, is to be free, and 

at large with reſpect to the ſubject it derives its nouriſhment from. For eve- 

ry thing is taken in by the mouth; but the mouth does not adhere to any 


thing Whereas all plants are connected, in ſome manner or other, to the 
| body which furniſhes em food f. | 


Hence 


% 


* The ingenious Dr. Tyſon fixes the cri- |lous creature breathes, and receives its nou- 
terion of an animal to be, a dutius alimen-| riſhment, not at the mouth, but by the a- 
14, 7, e. a gula, ſtomach, and inteſtines, nun The part which we account its bead, 
all which make but one continued ca- tho without either eyes, ears, or tongue, 
_ | or any other apparatus, ſave a hole, which 
> T as circumſpe@ as our author has been | we may call its mouth; is an immoveable 
in framing his definition, there may, per-| part; being faſtened to one of the ſhells, ſo, 
bs be animals it does not agree to; and] that it cannot go to ſeek for food, but the 
4 {uch we take muſſels to be. That anoma- food muſt come to ſeek it. This food is 
= | | Y 2 water, 


* 


2 
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164 Theory of CHEMISTRY- 
Hence it follows, that a fetus, while it remains in the mother's womb; 
is a real plant; as being connected by the funiculut umbilicalis to the pla- 
centa, and by the placenta to the uterus, from which it receives its nutri. 
ment. If it did not derive its food by the ſaid funiculus, but by its mouth, 
it were an animal*; and if it drew it by both, a neophyta, or plant 


animal. | | | 
Some have defined animals from their loco-motion, as being capable «f 


ſhifting from place to place; and plants from their ſticking faſt to the ſame MY 
ſubject: but on this principle oiſters, muſlels, cockles, Oc. are excluded 
from the claſs of animals, inaſmuch as they adhere, or grow to rocks, G. 

| pet 


1 
i 


water, which, as the ſhells open, enters | covered a progreſſive motion in ſeveral 
in at the anus of the muſſel, which opens | ſhell-iſh, which were reputed to be fixes, 
at the ſame time; and paſſing thence into] M. Ponpart, in particular, ſhews that mu 
certain canals between the inner ſurface|ſels walk on the ground, and ſome ſpe. 
of the ſhell and the outer ſurface of the | cies of em, even tumble along the ſurfae 
animal, is conveyed thence into its mouth, | of the water. Their way of walking is 
by a certain motion which the animal can | thus: lying on the flat of their ſhells 
produce at pleaſure. From the bottomof the they thruſt out a part, in formof a tongue, 
mouth proceeds a ſort of inteſtine, which | which from its uſe may be called the m: 
paſſing thro the brain, and making ſeveral | with this. they make little motions to te 
circumvolutions in the liver, traverſes the | right and left, and by that means dig « 
heart, and terminates in the anus. Nor 8 in the ſand, or mud of the place. 
does the canal, taken for an inteſtine, ſeem In this digging, they ſtoop aredually 2 
proper to carry the food for thenouriſhment| one ſide; and ſo get the ſhell mounted! 
of the parts; ſince it does not diſtribute] on edge. This done, they ſtretch the 
any branches thereto. Add, that it has no] arm out, as far as they can, for a minute Wi 
veins, or arteries, nor any circulation : and, or two; and then reſt on its extremity, a 
what is yet further ſurprizing, it is an|to draw the ſhell after em, as water: WY 
hermaphrodite; but an hermaphrodite dif-| ſnails do. Which motion E. repeat 
fering from all others of that kind known, | long as they mean to walk; thus — 0 
in that it propagates independently of a-| themſelves a ſort of groove, in the ſand, i 
ny other animal, and is it ſelf both the fa - which ſuſtains the ſhell on either fide; Wa 
ther and the mother of its own offſpring. and leaving behind em a ſort of irregula a: 
Sce its anatomy at length in the Mem. de track, three or four yards long. In river, 
PF Acad. R. de Scienc. ce that abound in muſſels, one ſees « 
* « How the fetus is nouriſhed in the! bundance of theſe tracks, and a muſſel a- 
« womb, Dr. Drake obſerves, is a queſtion | ways at the end of em. M. Poupart adds, 
that not having diſcovered any muſcles 


„as much agitated among anatomiſts as 
« any whatever: ſome contend that it is| whereby this motion ſhould be effetted, 


« nouriſhed by the mouth; others will he ſuppoſes that they only ſtretch out ofthe 
have it receive its increaſe, and grow | ſhell by imbibing a great quantity of wr 


”- 


« like a vegetable, from the mother as| ter. Mem. de I Acad. Am 1706 - 5 
from the root, of which the umbilical] In ſea-muſſels, M. Reaumur has obſer» BR ©! 
*© veflels are the ſtem, and the child the] ved, that what we may call the arm or E 

_ Is e 


head or fruit.” Avthrop.l. I. 1. c. 22.] leg, which in its natural tate is not - 7 
Were it not for that ſmall ſhare of muſcu-| bove two lines long, may reach out of = 1 
= Wo 


lar motion, which the fœtus exerciſes in | ſhell above two inches; and the — 3 - 
int, wid © 


the womb, it might without abſurdity bef having laid hold of ſome fixed 1 
accounted as a graft upon a branch of the| this arm thus ſtreteh'd out, bends, and ha 
mother. IA. ib. J. 2. c. 5. ſhortens it, and thus drags the body after· are 
Some of our lateſt naturaliſts have diſ- LA. de I Acad. 710. 1 "© 5 
1 
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et *ris certain, that thoſe creatures are real animals, as they have mouths 


ceive it. 


We ſhall add, that beſide their proper body, they likewiſe feed and 
maintain their houſe, or ſel, from the ſame roors; the ſhell being found: to 
adhere to the body by an infinity of little veſſels, rhro” which the circulation 
is effected. 1. "44 IIa 4-24 2 94 > ; Ts i 


lamellæ, or thin membranes ; intermix'd, and fortified with a ſtoney creta- 


= ccous matter, from which ariſe the veſſels abovemention'd. One lamella 
= they produce every year; and put off, or lay aſide another, as ſnakes Cc. 
do their skins. | 1. 0 " | | | 


= xt 
9 


Monſ. Mery, in his anatomy of the pond-| it, or puſhes it forward the ſame way. 
muſſel, ſnews that the whole belly of the | But the motion here is ſcarce ſo ſwiſt, or 
| animal, when it walks, thruſts out of the | ſenſible, as that of the hand of a dial-plate. 
ſhell, in form of the keel of a ſhip ; and There is another ſpecies of ſea-nettle, 
that it creeps on its belly as the ſerpent| which does not grow to any thing; po- 
does. He even deſcribes the muſcles, by | pularly call'd, and accounted as a ſea. jelly; 
| whoſe alternate action the whole mecha-| which it perfectly reſembles, both in co- 
niſm is perform'd. Mem. de / Acad. Au. 1710.| lour and conſfiſtence : ſo that if it be held 
b The avignon, a ſhell-fiſh, frequent on| a little in the hand, the fingle warmth 
= the coaſts of Poitou, of the ſpecies of thoſe | thereof will entirely diſſolve it into wa- 
RS call'd by the naturaliſts chame, or biatula, | ter. The warmth of a ſummer's day or 
adheres, by its ſhell, to the bottom; and | two exhales, and reduces it to mere no- 
has a motion the length of two horns, ging ; leaving only behind it a thin pelli- 
which it thruſts out of its ſhell, and | cle, like a fine parchment. What places 
therewith receives, and expels the water | it in the claſs of animals, is, that it has a 
it needs for reſpiration. The goats-eye by ſyſtole and diaſtole, the only ſymptom it 
WS naturaliſts call'd /epas and patella, is a ſhell - | gives of life. 14. ib. | 
fiſh, of a ſingle piece, always growingtoa| The formation of ſhells is well ac- 
ſtone, upon which its lower ſurface is appli- j counted for by M. Reaumur : before him, 
ed: the only motion it appears to have, is to naturaliſts had been contented to ſuppole 
raiſe the ſhell about a line from the tone ; the animal, and its ſhell, to ariſe from 
and thus leave ſo much of its body bare] the ſame egg; and to feed and grow toge- 
to the water: but M. Reaumur ſhews, that | ther : but that author gives us other no- 
it has likewiſe ſomewhat of a progreſſive j tions. He has found by evident experi- 
mot ion along its tone, ment, that the ſhell, e. gr. of garden ſnails, 
3 The ſea-nettle put Pliny in doubt to which] is form'd of the matter that perſpires from 
SS clas of bodies to refer it, plants or ani- | the body, harden'd after its diſcharge by the 
2 mals; but he concludes, after Ariſtotle, tof air. *Tis certain, that all animals do ale 
make it of an intermediate kind. Its moſt | ſo perſpire, and are ſurrounded: with a 
fil figure is that of a truncated cone, | ſort of cloud, or atmoſphere,exhaled from 
be larger baſe whereof is always faſten- em, and which 'tis probable aſſumes ſome- 
WS << on a ſtone. The planes of irs two ba-] what of this external figure: and What 
ſes are circular muſcles; and there are] ſnails, Sc. have peculiar-to em, is, that 
recti, or ſtreight muſcles, proceeding from | the atmoſphere of their perſpiration con- 
sone to other, All the progreſſive motion denſes and hardens around: em, and 
of this animal conſiſts in this, that one forms em a viſible cover, whereof. 
| half of the muſcles of both kinds, which | their body is, as it were, the core; 
are on the fide to which it would move, whereas what other animals perſpire, eva- 
ſwells and extends; while the other half, porates, and loſes it ſelf in air. This dif- 


dus weigh'd down, is either drawn after ; ference ariſes from the different ſubſtance; 
1 | | rrans 


| — ſtomachs to take in their food, and lacteals and meſenteric veins to re- 


As to the ſtructure of thoſe ſhells they conſiſt of an infinite number of 22 of the 
animnais, 


< * — 


mere earth. 


* 


aEMIST RT. 


Animals conſiſt of firm, or ſolid. parts; and fuid parts: tho ſome reckon 
a third. kind of parts, of an intermediate nature; as civer, | 

Avimat foliss The ſolid parts of an animal are nothing but mere earth, whoſe particles 

are bound, or connected together by ſome oil or other humour: and into 


ſuch earth are the bones, membranes, 


Thus, having drawn all the moiſture we 


bone, by boiling it, and from time 


tranſpired ; that from ſnails, 2%. being viſ- 
cid, and cretaceous, as M. Reaumur finds 
by experiment. ne eee 
On this principle, tho' the ſhell do the 
office of an univerſal bone, it does not 
grow like a bone, nor like the other parts 
of an animal, by intro-ſuſception, that is, 
by a juice: circulating. within it ſelf; but 
by. juxta-poſition, i. e. an external addition 
of parts, over one another; as ſtones are 
uſually ſuppos'd to grow. 
obſerving, that there is an animal ſubſtance 
1 grows after the manner of 
To be a little more explicit :it muſt be re- 
membered, that the head of a ſnail is always 
next the aperture of the ſhell, and its 
tail towards the point or apex thereof; 
and that its body, from ſome cauſe: or o- 
ther, naturally forms it ſelf into a ſpiral, 
the different turns or circumvolutions 
whereof, are in different planes. This ſup- 
oſed, take a ſnail juſt hatch'd, and yet in 
its firſt lirtleneſs : fince the matter it per- 
ſpires petrifies around it, it muſt firſt have 
a little cover, proportional to the bigneſsof 
its body; and as its body is yet too little to 
make a turn of one ſpiral, at leaſt a whole 
turn; this cover will only be the center, 
or, as it were, the beginning of a little 
turn of a ſpiral. But the animal continues 
growing: if it ceas'd withal to tranſpire, 
*ris evident that ſo much as it ſhould be 
increas'd by, would remain naked : but 
as 1t continues to tranſpire, it makes 1t 
ſelf a new covering, in proportion as it 
grows, which new cover is added at the 
extremity of the firſt; and if the ſnail 
have grown to make a ſecond ſpiral 
turn, the ſhell alſo makes a ſecond : at 
the ſame time, the animal has likewiſe 


And it is worth 


Cc. of all animals reſolvable. 

| poſſibly could out of an ox's 
to time pouring on freſh water, and 
Hogs pouring 


| Hence, we ſee why the firſt turns of 4 
oung ſnail, which, for inſtance, has only 
mid two, are as big as thoſe ſame turm 

of an older ſhail; for what is once form d 
of a ſhell, does not grow any further, er. 


cept in thickneſs : and accordingly, th 
ſnail _ 


the firſt circumvolutions of a your 
ſhell be as long and broad as thoſe of an old 
one, they are not ſo thick. Mem. de I dcad, 
R. des Scienc. An. 1709, 71 

M. Mery objects, that tho this for- 
mation may hold in the ſhells of ſnails 


foſ-| yet it does not in the ſhells-of muſſels: NY 


r 19, Theſe ſhells are viſibly compoſed 

of ſeveral laminz, or leaves, which ftand- 

ing out beyond each other, form. diſtin} 
bands, or zones, on the outer ſurface there- 
of; and the little ſhelks are found to hare 
as many. of theſe bands, as the greateſt: 
whence it follows, that myuflel-ſhell 
grow like the other parts of animal 
which, how little ſoever they be, do al 
ways conſiſt of the ſame number of part 
29, Add, that the bands in the ſhell of « 
little muſſel, are leſs than in a large one; 
and of conſe e muſt grow as the an: Wl 
mal does, and in the ſame manner. 3%, 
A muſlel has eight little muſcles faſtened 
ro the inner ſurface of its two ſhells : now Wai 
if the ſhells did not grow in the ſame 
manner as the fiſh, it would follow, that 
thoſe which at firſt were faſtened in cer 
tain parts of the young muſlel, muſt be 
continually changing their place of faſter 
ing, to the utmoſt growth of the animal; 
which ſcarce ſeems poſhble, and has 10 


parallel in any animal known. Men « 5 8 


Acad. An. 1710. 

But M. Reaumur vindicates his ſyſtem 
from all theſe obje&ions : to the two f 
he anſwers, that there are ſometimes even 


grown in thickneſs, ſo that this ſecond turn, 
is bigger than the firſt. The reſt go on in, 


the lame manner : and in an ordinary 
garden-ſnail there may be ſome. four * 


fire ſuch circumvolutions. 


more bands in a leſſer muſſel- ſhell than: 
greater; but that this does not argne er 
their intro - ſuſeeption or juxta-poſition, 9% Wl 
ing entirely owing to this, that the = 9 


Theory of CHREMIS TRT. 
pouring off rhe old, till it come off as clean and pure as it went on; and 
| proceeding, till farther, to drain it, by burning it in a very incenſe fire, 
till it was perfectly white: its lamellz appeared all very diſtin, and we 
could eaſily perceive it to be mere earth, which the leaſt force would crum- 
ble into duſt, for want of the natural cement: yet, the ſame bone, tender, 
and friable as it is, if it be but immerſed in oil of water, becomes firm 
and ſtrong again; and more ſo in oil, than water. This, the metalliſts, and re- 5 
| finers are very ſenſible of: for as in the purifying and eſſaying of metals, it c. % mate 
is neceſſary they have cupels that are incapable of vitrifying; and as all f. 
earth, that has oil or ſalt in it, is convertible by force of Ae into glaſs: 
they procure ſome of this pure, animal earth; by burning fleſh, bones, or 
the like, to a white calx : and a yeſſel made of this, no fire can vitrify; e- 
ſpecially if the calx or earth be frequently waſh'd in water, to take awa 
| . and ſand, which the fire had left. | LE 
Now, this earth * is the ſame in all bodies: in effect, the ſolid part of 
animals is the ſame with that of vegetables; ſetting aſide this difference, 
that the ſolids of animals may, perhaps, be ſomewhat more ſubtile, and vo- 
latile, than thoſe of vegetables. | e | 
The fluid parts of animals, as of vegetables, are ſtill the more crude as iI aida 
my are leſs diftant from the roots, #. e. from the lacteal and abſorbent 
veſſels. Conſequently chyle is no other than a vegetable juice; and accord- Cyr. 
= ingly, if poured on blood, it ſwims thereon. This chyle, as it is farther pre- 
= pared in the inteſtines, and received into the laCteals, approaches more 
o the nature of an animal juice, and loſes of its vegetable nature; till, at 
length mixing with the blood, and undergoing divers cireulations therein, 
it becomes a perfect animal juice, and is called Blood. 5 | _ 
This blood is the moſt univerſal humour in the whole body; as being in 
reality the ſource from which are derived, and into which are again diſ- 
charged, all the other particular juices in the body. The cruor, or red 
part of the blood, again, differs from the ſerum, or watry part; the ſerum 
from the Hmpha; the lympha from the nervous juice; this from the hu- 
mour of the glands ; that from the ſaliva: the ſaliva from the mucus ; the 
mucus from the cerumen, or ear-Wax, f CW. a 


din of the bands is liable to be diſturbed, quenily their muſeles or ligaments muſt be 

nnd two to be made appear as only one, transferred from the old cruſt to the new : 
RE ©) tbe edges of the lamine, that lap over, | and the mechaniſm whereby that is effec- 
beios broke or wore down, by the attri- [ted, may be applied to muſſels. Mem. de 

bon of the ſand, ſea-water, c. The | Acad. An. 1716. 

bird difficulty he obviates by a parallel | * Sce the article earth, confider'd as an 
_ cale : crabs, l ters, c. are cover d with | inftrument, or element. 
un external cruſt, or ſhell ; and have muſ- | It would carry us too far, to enter 
cles or ligaments, wherewith they are fa- into the nature, characters, origin, office, 
ſtened on the inſide thereof: and yet | c. of the ſeveral parts, juices, &c. of an 
they caſt their ſhells every year; and animal body: the reader that wants in- 
= mow new ones: notwithſtanding which, formation in theſe, muſt be referr'd to the 

—- 23 are always found faſt tyed in their writers of Matomy. ; 

WF =<!!5, and never looſe therein. Conſe- | 


Again, 


DViſtinguiſhed | 


the juices 
7 


Principles © 
_— 
Spirit of ani- 


415. 


Again, there are particular humours ſeparated from the ſeveral viſcera z 
as the bile, from the liver; milk from the breaſts ; the pancreatic juice from 
the pancreas, GC. 5 Vis» avi ; | 

The juices of animals are diſtinguiſhed from thoſe of vegetables by two 
e ——T— 5G 7 tin gy in «1: 30 10sw 35% Fih 

49, In that, when burnt, their aſhes are found perfectly inſipid; all a- 
nimal ſalts being volatile, and flying off with heat: the contrary of which 
is obſerved in vegetables; which conſtantly leave ſome fixed ſalts in all 
their aſnes. i Hos dh CCC ; 

- 29, That there is no fincere acid in any animal juice; nor can any acid 
ſalt be extracted out of the ſame : the contrary whereof we find in all 
/ ͤ ͤ tool os EI rn Lo 3 

he principles, or component parts of animals, are *, -0* 1; vifeig 

19, Spirit by ſpirit we mean any ſulphurous, or oily matter, fo atte- 
nuated and ſubtilized, as to become volatile, by the ſmalleſt fire, and miſ- 
cible with water; Which characters, where they concur in the ſame ſub- 
ject, denominate it a ſpirit. | TE 


Now, that there is ſuch a ſpirit in man, and a peculiar one, too, in 


| every man; is evident from dogs; particularly thoſe of the blood-hound 


kind ; which will follow their maſter's track, and diſtinguiſh it preciſely, 
even tho a thouſand other perſons have paſs'd the ſame way. Hence, as 
tis by mere force of ſmelling, that the animal is able to do this; it fol- 
lows, that there muſt be ſome ſpecific matter exhaled from the body of 
the maſter, which the animal can diſtinguiſh from the efluvia of all other 
perſons. Now, this ſmell cannot ariſe from the watery part : for pure 
water is in-odorous, and inſipid: But all ſmells ariſe from oil or ſulphur; 
.conſequently, tis ſome ſubtle, oily, or ſalphurous parts, which the dog 
here diſtinguiſhes. And theſe are what we call ſpirit. 

The like ſpirit is in other animals: Thus, our hunters going out in 4 
morning, will put a hound in the track which a deer, hare,or the like animal 
has lately been in; and the dog, if he be good, will follow the ſteps of 
that particular deer thro' all the croſs paths of a thouſand others, and at 
laſt ſingle that individual deer among a whole herd. | 

This ſpirit alone it is whereby animals are diſtinguiſhed : 'The other 
parts afford no criterions. Thus, a dog can ſcarce diſtinguiſh any thing df 
animal, when kill'd. | 7 

20 Water, which is always drawn in great abundance from all parts 
of animals; nay, from the very bones; as well as from the fleſh, ſaliva, 
pancreatic juice, lymph, blood, ſerum, and urine : all which, when com- 
mitted to the fire, are found to conſiſt moſtly of water. In the water it 


de Animals afford the ſame elements, | © getables is of three ſorts, and that of 

« by a chemical analyſis, as vegetables; © animals only two, viz. urinous and lixt- 
* . ſalr, ſulphur, earth, and water; “ viate, withour any manifeſt acid.” Hom* 
with this difference, that the ſalt of ve- | berg. Mem, de Acad, R. An. 1702 
| e | 18 


1 


— 


is that — reſides; and 
30, Sue but of 


„ 


FO EMI TAT 
5 | 4 


ſectly volatile; as appears hence, that if you'evaporate human b 


for ſal ammoniac being ſublimed, or raiſed by fire, remains immu- 
table; and this, tho* you diſtil it again, and again: but diſtillation ren- 
ders the ſalt of animals alcaline, and quite deſtroys all its ſal · ammoniacal 
nature. | | 28 RE 

rately volatile ſalt; neither quite volatile, nor quite fix'd ; not quite acid, 
nor quite alcaline, nor quite ammoniacal ; but ſoft, and benign, and ap- 
proaching neareſt to the nature of a ſal-ammoniac. _. | 


: . 


Such is the real idea of the animal falt ; and yet the ſalts of Fr ani- 


wals, if reduced to their laſt ſimplicity, are all found perfectly volatile. 
Human urine, e. gr. is a proper lixivium, 7. e. a falino-ſaponaceous Water, 
WE which waſhes all the ſalt out of the blood; and this, if purged of all its 
cther principles, both earthy, watery, and oily, volatilizes with the ſmall- 
eſt degree of heat, and flies all away in funo. Add, that it is fo acrimo- 
nious as to corrode all bodies it touches; and fo light and ſubtle, as ſcarce 
to be retainable in cold, not at all in heat. Sen 
Such is the ſimple elementary ſalt of animals: but it cannot be ſhewn, 
that ſuch ſalt exiſts in any urine ; but is the mere reſult of diftillation. _ 


ie, or volatile oil, and earth. This oil is various, according to the 

crcumſtances of the falts, or other principles inherent in it: But the 
olatile oil being perfectly clear d of all {alt, and earth, is à ſimple, inactive 

ody; and in all reſpects the ſame in all animals. | wo” 


o be alike in all animals ; perfectly immutable, and only differing from ve- 
getable earth, in its being a little more volatile. | E242 | 
Animals, conſider'd as the ſubjects of chemical operations, are either 
= ken whole; as in inſets : or in parts; which are either ſe/id, and external, 
„hell,, horns and hoofs ; or internal, and ſofter ; as fat, bile, Cc. or excre- 
ito, as urine, Oc, or, laſtly, morbid parts, and excreſcencies ; as 
en, bezoar, pietra del porco; and the like. 


* 


2 O F 


1869 
theſe two together make the matter of in- 
rhat kind, we are to learn from the proceſſes here- Sl. 
Some learned men will an el ſalt ; but this we can ſafely | 
aver, that we never met with any ſuch ſalt in any animal body. Nor is 


WE it acid, (acid chyle being here out of the queſtion, inaſmuch as chyle, we 
WT have already obſerv'd, is not any proper animal juice.) Nor is 3 
: FA t od by 


a gentle fire, the ſalt will not riſe, but only the ſpirit, and water. Nor 
yet is it id; for if you calcine twenty pounds of human blood, you, will 
not get ſo much as a grain of fixed ſalt from it. Nor is it a ſal ammoniac ; 


4*, Oil, which being reduced to its laſt ſimplicity, reſolves into a ſub- oi. 


®, Earth, of which we have already ſpoke ; and which we have ſhewn Earth 


Upon the whole, we may call it a compound falt, conſiſting of a mode- Of what kind, 
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E begun the theory of chemiſtry with a definition of the ar 
itſelf; noting, by the way, that the whole mon would 


Accordingly, we began to examine the ſeveral parts thereal; 
and ſhew'd, 19, How it was an art, from the very idea of art allow! 
by all approved authors. 29, Its object, viz. Jen/ible bodies comain'd i 
weſſels, we divided into general claſſes, and laid down the ſeveral ch. 
racters and properties of each. This general diviſion of nature compi 
hends three vhs” e ; each of which we ſubdivided into inferior clalls 
or provinces : and have thus given a philoſophical account of all bodis 
that are known, and have any relation to chemiſtry=———It remains, thi 
we proceed in the further explication of the ſame definition. And, # 
we have ſaid, that chemiſtry changes the bodies, already mention d, 
means of certain operations; we are to treat of theſe operations. 


| Chemical ober- Now every operation which chemiſtry | performs on bodies, cha 
ien change berthoſe bodies; for - unleſs they were changed, chemiſtry would have doit 


dies by means 
motien. 


ae and every change which chemiſtry produces in bodies, is the 


fect of motion: For who can conceive a thing changed, without a mot 
made either in the parts, or the whole? If a body be abſolutely at 1t 
it will ſtill excite the ſame idea, i. e. it will not be at all changed: Bi 
when a motion is communicated to it, it is ſtrait changed, and changes tl 
idea the mind had before conceived of the ſame *, : Ty 


* Motion, thus, being the means where- | ed for. So far, then, as we know of i 
by chemiſtry operates; the doQrine of | nature, and laws of motion; ſo much F 
motion, i. e. mechanics, becomes the key, | may conceive of the means whereby # 
whereby its operations are to be account- | comic effect is produced. —_ 


vy 


be comprized under the explication of that ſingle definitios 
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pennen oft Qnenisney. 
=  *T'is z miſtake, therefore, in certain chemiſts, who deny the changes 
| produced by chemiſtry to be mechanical; among whom, is Helmone the 
| elder, who contends for I know not what irradiation, excited by the art. 
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I | ways ; as by gravity, magnetiſm, and e- | effe& be ſettled : it being to theſe phzno- 
10 lefriciey which are directed by different mena that the cauſd is to be accommo- 
| laws : And as we thus perceive the tenor dated. But the cauſe even of any, the 


j ly probable, there may be other powers. | 1s not hag: ©: neat How impulſe 
| | Theſe juſt mention d, reach to ſenſible | itſelf works its effekt, would confound the 
þ diſtances, and ſo have been obſerv'd by | deepeſt philoſopher; yet is impulſe re- 
00 | vulgar eyes: But there may be others, | ceived into mathematics: and the laws 
|, | which reach to ſuch ſmall diſtances, as | and phænomena of its effect, make the 
u have hitherto eſcaped obſervation ; and | greateſt part of the common mechanics. Th. 
is probable ele&ricity may reach to ſuch | other ſpecies of attractions, therefore, 
xl diftances, even without being excited by | when their phænomena are ſufficiently. 
friction. i | aſcertain'd, have the ſame title to be pro- 
F The great author juſt mention'd, pro- moted from phyſical to mathematical con- 
ceeds to confirm the reality of theſe ſuſ- ſideration ; and this without any previous 
* picions from a great number of phæno- ] inquiry into their cauſes, which our con- 
ry mena, and experiments which plainly ar- ceptions m.y not be proportionate. to:; 
: gue ſuch powers and actions between the | Let their cauſes be occult, as all cauſes ever 
& | particles, e. gr. of ſalts and water, oil of | will be; ſo 25 their effects, which alone 
2 . LS; . 2 : Im- 


| flow from certain 
reducible to any of thoſe in the great 
| world, 


| ſcanty, and confined to narrow bounds : 


many of the laws of motion, percuſſion, 


ſpirit of vitriol and ſalt-petre. He alſo - 


ews, that theſe powers, Oc. are une- 


Sc. in ſenſible bodies, under various cir-| qually ſtrong between different bodies, 
between the particles of ſalt of tartar, for 


| cumftances, as falling, projected, &c. are 

| well aſcertained he 

| phers ; but theſe Will not reach to thoſe 

| more remote, inteſtine | motions of the 

| component particles of thoſe ſame bodies, 

| whereon the changes of texture, colour, 
properties, &c. induced by chemi 


by t 


de- 
. Beſide the common laws © ſen- 
ible maſſes, the minute parts they are 


compoſed of, ſeem beg, to ſome others, 


which have been but lately taken notice 
of, and are yet little more than gueſs d 


about. Sir I. Newton, to whoſe bappy pe- 
netration we owe the hint, contents him- 
| ſelf to eftabliſh, that there are ſuch mo- 


tions in the minima nature, and that they 
powers, or forces not 


In virtue of theſe powers, he 
ſhews, that the ſmall particles of bodies 


adt on one another even at a diſtance; and 
that many of the phænomena of nature 


are the reſult hereof, Even ſenſible bo- 


dies, we know, act on one another divers 


and courſe of nature, it will appear high- 


later philoſo- 


j 


inſtance, and thoſe of Aqua fortir, than 
thoſe of filver ; between ray am and 
Lapiscalaminaris, than iron ; iron more than 
copper, copper more than ſilver or mer- 
cury. 80, Nel of vitriol acts on wat r, 
but more on iron or copper, Es. 155 


4 * 


Theſe actions, in virtue whereof the 
particles of the bodies above- mention d 


tend toward each other, the author. calls 
by a general, indefinite name, .attrattion ; 
which is equally applicable to all actions 
whereby bodies tend towards one ano- 
ther, whether in virtue of their weight, 
magnetiſm, electricity, 1 or any o- 
ther more latent power ; for tis not the 
cauſe determining the bodies 


bur the effect, i. e. the approach: the 
cauſe he has no . A5. to, till ſuch time 
as the effect is we 


groſſoſt, and moſt ſenſible of theſe actions, 


ning to ap- 
roach, that he expreſſes by this name; 


iloſophy, the eee 
ilo the xeſearch into cauſes 
P the lat thing; and 3 in 
turn, till the laws and phznomena of the 


But we ask, whether mercury; without it be ſome way moved, will not . 
{ill remain mercury? And whether, if the N ſtone convert 
r into gold, the change 1s not eſſected by motion? We own, there is no 
| „ 4 1 Fo S ;ͤõͤ;Ü?d 8 " 13-1 2 
| knowledge here, God knows, is very] vitriol and water, Aqua fortis and iron, 
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Operations of GARNI TRI. 
accounting by what motion the ſtone ſhould in a moment's time change al 
the particles of the mercury into gold: but it will be evident to any per- 
ſon who attentively conſiders the thing, that there muſt be ſome infinitely 
lirtle corpuſcles; which penetrating the minute globales of the mercury, 


known. Tis hence alone we muſt ex- 


tion; and applied them to ſolve ſome of 


fix and bind them together. 
an. univerſal diſſolvent, which. is to 


mercury and ſulphur : For muſt not there be a real ſeparation of the par- 


ticles ? 


To this it is objected by ſome modern philoſophers, that there is mo- 
tion frequently produced from principles which are at reſt : Thus, ſay 
they, the magnet is not moved, and yet it attracts iron; ſo the ſoul, un- 


moved itſelf, moves the body at pleaſure. * N | 

To which we anſwer, that we never maintained the firſt cauſe of mo- 
tion, to be a motion; but only, that if one body change, or act on ano- 
ther, tis wholly by means of motion that it is enabled to effect it: Thus 
the magnet, to change the iron, or to act upon it, muſt move it. And 
thus the mind, to act on the body, muſt give it motion *. | 


immediately concern us, be but apparent. 
Our noble countryman, then, far from 
adylterating philoſophy with any thing 
foreign or metaphyſical, as ſome have re- 
proach'd him ; has the glory of opening a 
new ſource of ſublimer mechanics, which, 
duly cultivated, might be of infinitely 
more extent than all the mechanics yet 


pe to learn the manner of the changes, 
productions, generations, corruptions, &c. of 
natural things ; which are the great ob- 
je& of that part of philoſophy call'd cbe- 
miſtiry. | "0 

Some of our own countrymen have pro- 
ſecured the diſcovery with laudable zeal : 
Dr. Neill, particularly, has endeavour'd to 
deduce ſome of the laws of this new ac- 


the more general phznomena of bodies, 


as coheſion, fluidity, elefficity ſoftneſs, fer- | 


mentation, congulation, r. And Dr. Friend, 
feconding him, has made a further appli- 
cation of the fame principles, to account, 
ar once, for almoſt all the phznomena 
that chemiſtry preſents. So that the new 
mechanics ſhould feem already rais'd to a 
compleat ſcience: And nothing can now 
turn up, but we have an immediate ſolu- 
tion of, from the attractive force. 

But this ſeems a little roo precipitate; 
a principle, fo fertile, ſhould have been 
further exhauſted ; irs particular laws, 


And the ſame. may be- ſaid of the action of 


motion. 


reduce gold into its principles, viz, 


and laid down, e er we had gone to appli- 


cation. Attraction, in the groſs, is ſo 
complex a thing, that it may ſolve a thou- 
ſand different things alike : 'The notion is 
but one degree more ſimple, and preciſe, 
than action itſelf: and till more of its 
properties are afccrtain'd; it were better 
to apply ir leſs, and ſtudy it more: 
*The fame holds in the natural world; 
all the phenomena, the changes in the 
univerſe, are the effects of motion; Ac- 
cordingly, to have a ſucceſſion of ſuch 
changes, the author of nature has added 
to bodies, certain active principles to be 
the ſources of motion. Nature, ſays Sir I. 
Newton, per forms all the great morions 
the heavenly bodies by the attraction 
gravity, which intercedes thoſe bodies; 
and almoſt all the ſmall ones of their par- 
ticles, by ſome other attractive, and re- 
pelling ten which intercede the par- 
ticles. Body itſelf, is merely paſſive, and 
needed ſome other principle to move it; 
and now that it is in motion, it needs 
ſome other principle for conſerving that 
"= the tenacity of fluids, the 
attrition their parts, and the weak- 
neſs of elaſticity in ſolids, the motion 
which we find in the world, is always 
dwindling, and on the decay ; fo that 
there aride a neceſſity of recruiting it bf 
active principles : fuch are the cauſe 
avity, by which planets and comets 
eep their motions in their orbs, and * 


limits, &c. more induftriouſly detected, 


Operations CRHEMISTR v. 73 
All the operations, therefore, which chemiſtry performs on bodies, are 

mere changes in reſpe& of motion. Now a body may be changed, in mo- 
tion, two ways: either when its whole bulk is removed from place to 
place; which does not come under the conſideration of chemiſtry, but of 
mechanics: or, when its parts are changed among themſelves, i. e. when 


there is a tranſpoſition of its conſtituent parts. 


Of this laſt kind of change, there are four caſes. 1e, When motions, Pivers — 


which before did not exiſt, are excited. 2%, When motions before ex-t chemiſtry. : 
iſting, are ſtopped. 30, When motions are increaſed or diminiſhed. 49, 
When they are determined, or new modified, without any change of the 
quantity of motion. To ſome or other of which heads, may all the poſ- 
ſible changes in the parts of bodies be referred. | 
Hence we conclude, that the mutation induced by chemiſtry, does nor 
go ſo far as the laſt elements or atoms f: for all action terminates in the 
eparation of the elements, without making any alteration therein. If any 
| perſon thinks to go further, he is wretchedly miſtaken : For my own 
part, I know of no operation, but has its limit; beyond which, it does J 
not proceed. Thus, pure gold may be converted by {ſpirit of ſea- ſalt inte 
a ſort of water; but if any body ſhould think that the gold is now 
changed, he will be undeceived, by ſeeing the whole gold reduced into its g 
former pure maſs, without the loſs of one millionth part of a grain. Pure 
gold may likewiſe be converted into a butter: but it is eaſily return'd 
into its former ſtate. I can diſſolve one ſingle grain of gold in a thouſand 
grains of mercury, and recover it without any diminution of weight, 


dies acquire motion in falling; and ſach | their different ſides- Many compound 
the cauſe of fermentation, by which the. bodies are very hard, notwithſtandi 
heart and blood. of animals. are kept in | that they are very porous, and conſiſt of 
perpetual motion, the inward parts of | parts that are only laid together : How 
the earth are conſtantly warm'd, bodies | much harder, then, muſt the ſimple par- 
burn and ſhine, mountains take fire, | ticles, or atoms themſelves be, which are - 
caverns blown up, Sc. For we ſee bur | entirely devoid of all pores? And. how 
little motion in the world, beſide what is | ſuch particles, by only laying them toge- 
owing to . theſe active principles: And | ther, and touching in a few paints, ſhould 
were it not for theſe, the bodies of the | cohere, and ſo firmly, without the inter- 
earth, planets, comets, ſun, and all things | vention of ſomething that attra#s, or per- 
in them, would grow cold, and freeze, | haps even preſſes them together; can. 
and become unactive maſſes. Optic. p. 373, | ſcarce: be conceiv d. . Theſe ſimple or ' 
& 375. ſmalleſt particles cohering by the ſtrongeſt 
Thus the great Engi ſh philoſopher : All | force cr attraftion, com poſe bigger par- 
odies ſeem to he compoſed. of hard par- | ticles of. feebler virtue; and many 
ticles; for all bodies, ſo far as experience | theſe, cohering, compoſe other particles 
reaches, are either hard of themſelves, | ftill bigger, and more weakly. united-: 
or may be render'd hard; viz. ſome by | and-fo on for divers ſucceſſions, till the 
freezing, as waters, oils, c. others, as | progreſhon end in the biggeſt particles, 
meicury, by fumes of lead; and ſpirits of | on which the colours of natural bodies, 
wine, and urine, by dephlegmating and | and the operations in chemiſtry depend; 
mixing them: even the rays of light which, by cod ing, compoſe maſſes, or 
themſelves are hard bodies, as appears | bodies of a ſeni:ble magnitude. Neaulon. 
from their retaining different properties in \ Optic. p. 364, & 370. 


r 


j 
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Chemicalchovges Now, the changes of motion which chemiſtry produces in bodies, are 


reducible to 
ki nds . 


Nature of a 
chemical opera- 
tio. | 


Operations re- 
ducible to two 
kinds. 
Solution. 
Toagulatione 


1 ticles—incomparably harder than any | ter and earth compoſed of intire par- 


Operations of CnEMISTRY. 

From all which it appears, that the elements of gold are immutable ; ſo 
that art goes no farther than to compounds. 65, ES bo 

Nor can the wiſdom of the ſupreme Being be ever enough adored, in 
creating the elements ſo firm and unchangeable z otherwiſe, the whole vi- 
ſible world had by this time been changed into quite another form ||. Hel- 
mont himſelf aſſerting a radical ſolution of parts, ſeems to confirm this 
doarine : for, ſays he, Deſperata ulterior mutatio, quia non invenit cui py 
c miſceret.” _ | 1 
reducible to two kinds; viz. an union of parts, and a ſeparation of; the 
ſame. Thus, chemiſtry ſeparates ſpirits, ſalts, oils, Oc. from bodies; 
and again unites, or compounds them together. | | | 

A chemical operation, then, conſiſts in changing the ſituation of the 

rts; particularly, either in moving ſome parts, but not the whole; 
which is call'd ſeparating ; or in adding new parts, which is call'd uniting. 

All chemical operations, therefore, are reducible to two kinds; .viz. ſuch 
whereby the parts of bodies, before joined and united, are ſeparated from each 
other ; which is call'd by the antient chemiſts, ſolution : And ſuch whereby 
the parts before disjoined, are combined, or united; which is call'd co- 
agulation. Re LR . 

And hence, chemiſtry may be defined, the art of changing bodies by ſolu- 
tion, and coagulation. In effect, chemiſtry in all its latitude is either the 
ſeparating of parts before united, or uniting parts before ſeparated, i.e. either 
the adding of bulk to bulk, or ſeparating of bulk from bulk. ; EE 

Some, however, object digeſtion, as a third ſpecies of operation, not re- 
ducible either to union or ſeparation ; the 8 in this caſe, being ſup- 
poſed to remain the ſame as before: Thus, ſay they, if you take aloes, 
myrrh, and ſaffron, and pouring ſpirit of wine upon them, digeſt them 
for the ſpace of a month, to make an elixir; there is neither union nor 
ſeparation made; but the maſs is the ſame, without either addition or 
diminution. To which we anſwer, that there is both a ſeparation, and a 
new union or compoſition ; for the ſulphurous part of the A. 3: of wine 
is evidently united with the parts of the aloes, myrrh, and : And in 
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To this purpoſe, the philoſopher laſt } © ture and texture in all : but 
mention'd, cloſes a fine inquiry into the ! ſhould they wear away, or break in 
nature, laws, and conſtitution of matter | © pieces; the nature of things depending 
* All theſe things conſider'd, it ſeems | * on them, would be changed; water, 
* probable to me, that God, in the be- | © and earth, compoſed of old worn par. 
« ginning, created matter in ſolid, maſ- | © ticles, and fragments of particles, would 
< ſive, hard, impenetrable, moveable par- | not be of the ſame nature now, as ws 


—— 


*« of the porous bodies compounded of | © ticles at the beginning. And therefore, 
them: nay, ſo hard as never to wear, | ©* that nature may be laſting, the changes 
« or break in pieces; no human power | © of corporeal things are to be placed on- 
« being able to divide what God made | © ly in the various ſeparations, and new 
<« one, at the creation. While theſe par- | ©* aſſociations and motions of theſe per- 
< ticles continue entire, they may com- | manent particles.” Newton. Optic. p. 


e poſe bodies of one and the ſame na- | 375, 376. 
BOL N order 


Operation of. Cn EMIST RT. 1 


order to this union, there muſt firſt be a ſeparation; i e. the juice of the 
aloes is ſeparated from the veſſels it was before contain'd in; and out of 
the ſtamina of the ſaffron is drawn an oily matter, to be mixed with the 
ſpirit of wine; leaving an inſipid inodorous earth behind. 

Some ſtill think the diviſion too ſimple; and ſubdivide it into a number 
of particular operations; as calcination, vitrification, ſublimation, fer menta- 
tion, putrefaction, c. all of which do really come under the two general 
heads abovementioned. | 

Thus, calcination is only a ſeparation of all the fluid parts from the ſo- Calcination, 
lids; after which, all that remains, is earth: or, calcination is the union fe fc. 
of the ſalts, and earth. So alſo ſublimation is a ſeparation of the volatile tion. 
parts from the fixed, Oc. | 

But, as to the effect of the chemical ſeparation, there is ſome diſpute a- Efe of chemis 
mong the chemiſts :; the generality will have it a diviſion of the bodies into MO Er 
ſuch leſſer bodies or corpuſcles, as they before conſiſted of: ſo, as the ſe- 
ene does not make any body exiſt, which had not an exiſtence be- 
ore. | | | 
But others, and with gocd reaſon, hold, that all our operations, in ſe- The parts of be- 
parating the parts, do really render them different from what they were, 3 ara 
when united; and that the corpuſcles, or principles we reſolve them into, from what they. 
did not exiſt ſuch before the operation. Thus, ſay they, diſtil wine over 
and over, and you will ſucceſſively get ſpirit of wine, vapid water, ſub- 
acid water, a more acid water, oil, bitter yellow ſpirit, and a caput mor- 
tuum, which is reſolvable into earth, oil, Cc. Now, do not ſay you have 
reſolved the wine into its component parts : for if you remix theſe ele- 
ments, you will thereby have a deteſtable maſs, vaſtly different from the 
primitive wine. . 
Again, diſtil wine, or the juice of the grape, with all your art, and. 
you will never get out any ſpirit of wine; but add ſome ferment, or 
barm, and the alcohol will readily riſe. Again, when plants are burnt, 
there always remains a fixed ſalt in the earth, or veſſels; how vehement 

ſoever the fire have been: but if thoſe plants have putrified a little, the 

ſalts are all volatile. Whence it appears paſt doubt, that ſome of our 

operations make a great change in the bodies 5 

R Again, 


1 


* 


Mr. Boyle, in his Sceptical Chemiſt, fur- | iſtent ; but only, that ſeveral-things ob- 


yiſhes abundance of curious things on the 
chemical principles, or elements. Fire, he 
clearly proves, does not barely take the 
elementary ingredients of bodies aſunder, 
but alſo alters them ; and ſubſtances are 
thereby ſeparable from bodies, which 
were not pre-exiſtent therein: we don't 
mean materially pre-exiſtent ; but only in 
that form : nor even that ſome things may 
not be procured: from mix'd bodies that 
were more than barely materially pre-ex- 


tain'd from a mixed body, hay ro my - 
ore; and 


fire, were not its ingredients be 
that the ſubſtances called principles, may 
be produced, de novo, various Ways. In 
order to this, he obſerves, that the ope- 
ration of fire does ſomerimes not only di- 
vide mixed bodies into minute parts, but 
alſo compounds thoſe parts after a new 


manner; whence there may reſult as 


well ſaline, and ſulphurous ſubſtances, as 


thoſe of other textures. Thus ſoap, Which 


is. 


/ 


276 Operations of CHEMIST NT. 
e dri Again, the chemiſts uſually teach, that by their operations, bodies are 
dlements. reſolved to their firſt component principles, or elements: but this is a de- 
lufion : We do not, cannot make any ſuch ſeparation. For by element *, 


is underſtood ſuck a minute, ſimple, homogeneous corpuſcle, as is not ca- 
| | ct DUR: pable 


is known to be an artificial compoſition | thers, &%. not diſſoluble in water, See 
of oil or greaſe, ſalt and water incorpo- | the article Fire. 
rated together, being expoſed to a-gra- * Agrecably to this definition, element. 
dual fire in a retort, will. ſeparate, but | or principles are defined by M. Homberg to 
not into the ſame ſubſtances whereof it | be the moſt ſimple matters into which « 
was compounded ; but others, of a very | mixed body is reducible by chemical ana- 
different kind. Add, that from many ve | lyſes : but the-chemiſts do few of them 
getables, there may, without any addi- f uſe the word with ſo much reſerve ; chy- 
tion, be procured glaſs, a body ſurely not | ſing rather to conceive, and ſpeak of ele 
pre-exiſtent in them, but produced by the | ments as the very primary corpuſeles where- 
tire: And from mercury, by a proper ma- of mixed bodies are compoſed: A way 
nagement, a fourth part of clear water of conceiving, which ſubjects them to in- 
may be procured ; tho' tis no way poſlible ] finite difficulties, and is the foundation of 
any ſuch quantity of water ſhould be | a good part of the obje&ions made againſt 
contain'd in a fluid fourtcen times heavier | them by Mr. Boyle. - , 
than water: How, then, can we be ſure The antient chemiſts allow but of 
that phlegm is barely ſeparated, not pro- | three elements; vi · ſalt, ſulphur, and mer- 
Lacks in other bodies by the action of | cury; which they more emphatically call 
fire; for we know of but few, if any bo- hypoſtatical principles, or the tria prima, To 
dies, of à more unalterable nature than | which the moderns have added two more, 
mercury. 'To ſay no more, a vegetable | viz. water and earth. | 
may be nouriſh'd, and grow up of water | ' Theſe principles took their denomina- 
alone; and ſuch vegetable, by a common | tion from certain qualities obſerved in the 
analyſis, yield all the principles : Now, | ſeveral ſubſtances procured in analyzing 
if out of fair water alone, not only ſpirit, | of bodies by fire: an inflammable ſub. 
but ſalt, oil, and earth may be produ- | ftance riſing, that would not mix with wa- 
ced ; it follows, that ſalt and ſulphur, | ter, they call ſulphur: what comes over 
Sc. are not primogeneal bodies and prin- | ſapid, and diſſoluble in water, paſſes for 
ciples; fince they are daily made out of ſalt : what is fix'd, and indiſſoluble in 
lain water, by the texture which the | water, they name earth: and all the vo- 
1 ed, or ſeminal principle of plants, gives f latile fubſtances, mercaries. Or thus, 
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it. Nor would this ſeem ſo ſtrange, did | A body, in diftillation, uſually ſeparates 
not we overlook the obvious, and fami- into volatile, and fixed parts; and thoſe 
:liar operations of nature: for if we con- volatile parts either aſcend in a dry form, c 
ſider, what flight qualities they are, that | which, if it be ſapid, they call volatil 0 
Jerve to denominate a chemical element £ ſalt; or in a liquid form; which liquor v 
we ſhall find, that nature frequently pro- | is either inflammable, and ſo paſſes for n 
duces as great alterations in ſeveral por- | ſulphur, or eil; or not inflammable, and 4 
tions of matter. To be readily diſſoluble | yer ſubtile, and pungent, call'd mercum, 
in water, is enough to make a body paſs | or ſpirit; or elſe inſipid, term'd phlegm, 0! 
for a ſalt : yet we ſee not why, by a | or water: for the fixed part, ic uſually fo 
new arrangement, and diſpoſition of com- | conſiſts of particles, partly ſoluble in wa- | th 
ponent particles, it ſhould be harder for | ter, and ſapid ; which therefore make be 
nature re compoſe a body diſſoluble in | fixed ſalt; and partly inſoluble, and inſi- nc 
2 water of a portion of matter that was not pid, call'd earth. re 
ſo before, than of the liquid ſubſtance of The diſtinct offices of each in the com- fo, 
an egg, which will eaſily mix with wa- | poſition of bodies, they thus aſſign: Salt ed 
ter, to produce, by the bare warmth of a | is the baſis of ſolidity and permanency ; fro 
brooding hen, membranes, tendons, __ chat this may be ditlolved into minute in 


parts, 
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yet known. 


parts, and convey'd to the other elements, 
there is a neceſſity of water: and chat 
the mixture may not be too rigid, and 
brittle, a ſulphurous or oily principle 
muſt intervene, to make the maſs more 
tenacious: To this a mercurial ſpirit 
muſt be ſuperadded, which, by its aQi- 
vity, may permeate, and, as it were, lea- 
ven the whole maſs, and thereby pro- 
mote the more exquiſite incorporation of 
the ingredients. To all theſe a portion 
of earth muſt be join'd, which, by its 
dryneſs, and poroſity, may ſoke up part 
* the water wherein the ſalt was diſ- 
ſolved, and concur with the other ingre- 
dients, to give the body the requiſite con- 
ſiſtence. 

- Theſe principles are uſually divided in- 
to af.ve and paſſive ; the active are the 
tria pr.ma, or three hypoſtatical principles; 
the paſſive are earth and water, which 
are alſo call'd elementary principles. But 
M. Eomberg has reform'd this diviſion: 
ſulphur he makes the only act ve princi- 
ple ; carth the only paſſive one ; and all 
the reſt ;»termed:ate principles. Sulphur 
is the actiſe principle, in regard, ac- 
cording to him, 'tis this alone that acts 
of itſelf, and that makes all the reſt act. 
Earth is denominated a paſſive principle, 
as It never ads, bur ſerves merely as a 
matrix or receptacle of the other prin- 
ciples: And ſalt, water, and mercury, are 
call'd intermed ate principles, becauſe they 
do not act of themſelves, and yet become 
capable of acting, by their being join'd 
with . which modifies them, and is 
modified by them a thouſand ways. Me m. 
de F-Acad. An, 1 702. 

Mr. Foyt» attacks the common cloctrine 
of the chemical elements, with admirable 
force and addreſs ; making appear, that 
the different ſubſtances into which mix'd 

dies are commonly reſolved by fire, are 


| 00 of a pure and e ementary ture; but 


retam ſo much of the concrete that af- 
forded them, as to appear ſtill compound- 
ed; and often to differ in one concrete 
from principles of the ſame denomination 
in another: that, as to their number, it is 
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pable of beirg further divided, diminiſhed, or changed by any operation 
Thus, if we did not know any way of changing ſpirit of 
wine, ſo as to make it any other thing; or of changing the particles of 


ſame is predominant therein ; 


mer- 


not 8 three, as the chemiſts have 
uſually maintain'd ; becauſe in moſt vege- 
table, and animal bodies, carth and 
phlegn are alſo found; but that there is no 
one determinate number into which the 
fire univerſally reſolves all compounds, 
mineral and others: And that there are 
ſeveral qualities which cannot be refer'd 
to any of theſe ſubſtances, as if they pri- 
marily- reſided therein; there being, with- 
al, other qualities, which, tho' they ſeem 
to have their chief, and moſt ordinary re- 
fidence in one or other of theſe principles, 
are not yet fo deducible from it, but that 
more general principles may be taken in. 
S. ept. Chym, 

It may be alledged, that bodies are 
only call'd ſalt, ſulphur, mercury, &c. 
on this footing, that the principle of the 
ut it does 
not even appear, that the reputed ſalt, 
ſulphur, or mercury, prineipally conſiſts 
of one ſimple body to give it that denomi- 
nation; or that there is any ſuch primi- 
tive, ſimple ſubſtances exiſting in the bo- 
dies whence theſe are procured. If it be 
demanded, then, what it ts that the che- 
mical analyfes of bodies do prove? We 
anſwer, that mixed bodies included in 
cloſe veſſels, are reſoluble into ſeveral 
ſubſtances different in ſome qualities, bur 
chiefly in conſiſtenee: ſo that out of moſt 
bodies may be obtain'd a fixed ſubſtance, 
partly ſaline, and partly 1 an 
unctuous liquor; and another fluid, or 
more, which, without being unctuous, 
have a manifeſt taſte. Now, if the che - 
miſts will agree to call the dry and ſapid 
ſubſtance, falt; the unctuous liquor, u- 
phur; and the other mercury ; we have no- 
thing to object: But if they will obtrude 
this ſalt, ſulphur, and mercury on us, as 
ſimple, and primary ſubſtances, whereof 
each mixt, is actually compounded, and 
which were really therein antecedent to 
the operation of the fire ; they go further 
than their experiments will bear them 
out. And as an element ought to be per- 
fectly ſimilar, and homogeneous ; there ts 


no juſt cauſe why we ſhould give a body 
A 4 pro- 


\ 
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mercury, but they ſhould ſtill be mercury: we might call theſe, elements, 
bring all bodies to ſuch elements? No : 


But do the chemi 


propoſed the name of any particular ele- | titude of ſubſtances, as may apree in 


ment or principle, becauſe it bears a re- 
ſemblance thereto in ſome obvious quali- 
ty, rather than deny it that name, on ac- 
.count of ſeveral other qualities, wherein 
it is unlike. Beyle, ubi ſupra. 

The chemiſts will nor allow the ſalt 
in aſhes to be call'd earth; notwithſtand- 
ing that the ſaline and earthy parts cor- 
reſpond in many reſpeQs; e. gr. weight, 
dryneſs, ſixedneſs, and fuſibility; for this 
only reaſon, that the one is ſapid, and 
diſſoluble in water, and the other not: 
beſide, that ſapidneſs and volatility de- 
nominate the chemiſts /þ.riz, or mercury; 
And yer, how apy bodies may happen to 
agree in thoſe qualities, which have dif- 
ferent natures, and divers diſagreeing q ua- 
litics ? a 4 5 

For not on irit of nitre, 4 fortis, 
ſpirit of ſalt, Zn ef vitriol, Hirte of alum, 
ſpirit of vinegar, and all ſaline liquors di- 
firg from animals; but all acetous ſpirits | 
of woods, muſt belong to their mercury: 
tho it docs not appear why ſome of theſe | 
ſhould rather come under that denomina- 
tion, than the chemiſts ſulphur, or oil; 
For their diftill'd oils are fluid, volatile, 
and ſapid, as well as their mercuries. Nor 
is it neceſſary that ſulphur ſhould be 
un&uous, or indiſſoluble in water; ſince 
ſpirit of wine is generally refer'd to ful- 
phurs, tho' it be not unctuous, and will 
_ readily mix with water. So that nothing 
but bare inflammability is left to conſti- 
tute the eſſence of the chemiſts ſu!phur ; 
as the contrary, join'd with any taſte, en- 
titles a iftill 4 liquor to their mercury. 
Now, ſince ſpirit of nitre, and ſpirit of 
hart's-horn will boil together, hiſs, and 
throw up one another into the air, which 
the chemiſts allow for indications of great 
contrarieties in bodies; fince J have ob- 
rain'd two ſorts of oil from the ſame par- 
cel of human blood, which would no 
mix with one another; and ſince we meet 
with numerous inftances of other con- 
trarieties in bodies, which, according to 
the chemiſts, muſt be huddled up toge- 
ther, under one denomination : It may 


Es. 


be warth conſidering hoy far ſueh a mul- 


theſe * qualities, and yet diſagree in 
others, deſerve to be call'd by the ſame 
name of a principle, rather than have 
ſuch appellations as diſtinguiſh them from 
bodies they differ ſo much from.—When, 
unable to ſhew that a liquor is, for ex- 
ample, purely ſaline; they prove, that at 
leaſt ſalt is the predominant principle 


therein, from this conſideration, that it is 


ſtrongly taſted ; and that all tafte proceeds 
from ſalt : whereas ſpirits, as of tartar, 
hart's horn, Sc. which are reputed the 
mercuries of the bodies that — them, 
have manifeſtly a firong and piercing 
taſte. And indeed, if taſte belong not to 
the ſpirit, or mercurial principle of vege- 
tables, and animals; we ſcarce know it 
will be diſtinguiſhed from their phlegm 
ſince, by the abſence of inflammability, it 
muſt be diſtinguiſhed from ſulphur. Add, 
that not only the ſpirits of vegetables, but 
their oils, are very ſtrongly taſted; and 
the moſt elaborate depuration will ſcarce 
ever reach to make them tafteleſs, —— 
Again, volatile ſalt of hart's-horn, Cr. is 
very ſtrongly ſcenced, notwithftanding 
__ moſt 3 e odours fros 
ulphur, and from them ar — wo 
mancy of tbat priaciple . the odorow 
body. — From the whole, it appears how 
diſſimilar each of thoſe bodies are which 
the chemiſts call the ſalts, ſulphurs, or 
mercuries of the bodies which yield them; 
as if they had all a ſimplicity or identity of 
nature: whereas ſalrs, for inſtance, if 
they were all elementary, would differ s 
little as the drops of pure and ſimple wr 
ter : So that we have no poſitive know 
ledge of the chemical principle ſulphur, 
by means of analyſes, or the de- compound 
ing of mixts. This led M. Hamberg to 
imagine, that ſomething might be learn'd 
of it from compoſitions, or artificial mixts: 
The effect of a great number of opers 
tions of which kind, gave him indics 
tions, that tis light or fire is the ceal prin- 
ciple ſulphur, and the only active matter 
in all mixts. So that we muſt refer the 
di ſquiſition into the ature, properties, % 
of /ulphur, to the article of Fre. 


In 


for there is 
no 


furtner changed f. 


Indeed it ſhould be expreſs'd, what 
kind of diviſion by fire is to determine 
the number of elements; for the ſame bo- 


fre, only a ( 
and ſoot; if diſtill'd in a retort, diſ- 
ſelves into oil, ſpirit, vinegar, and wa- 
ter and charcouj ; the laſt of which, 
by a further degree of fire, in a cloſe 
veſſel, falls into aſhes, i. e. into ſalt and 
earth; and by & farther yet, into glaſs. 
If, then, oil paſſes for an element, be- 
cauſe producible by one degree of fire ; 
why is not glaſs ? There are ſome mix'd 
| bodies, from which it does not appear that 
any degree of fire will ſeparate any of 
the common elements; ſuch is gold, and 
perhaps alſo ſilver, Venetian tale, oſteo- 


remaining in the aſhes of a burnt plant; 
yet will fo far reſiſt the violence of fire, 
that it has been held more irreducible 
than gold: But if an -artificer can unite 
ſuch comparatively groſs particles, as thoſe 
of earth and ſalt, into a body indiſſoluble 
by fire; why may nor nature aſſociate 
in ſeveral bodies the more minute ele- 
mentary corpuſeles, too firmly to let them 
be parted by fire? There are ſome bodie: 
whole component principles are ſo mi. 
nute, and ſo firnly united, that their cor 
puſcles need leſs heat to carry them up, 
and diſſipate them, than is requiſite to 
divide them into their principles. And 
bence it is, that the common ſulphur be- 
comes ſo difficult to decompound. Boyl- 
Kett. Chym, 
We have no evidence, that three is 
preciſely and univerſally the number of 
tae diſtinct ſubſtances or elements, into 
which all mix'd bedies are reſoluble by 
bre: If it be granted, that the elements 
at firſt conſiſted of certain ſmall primary 
coalitions of the minute atoms, or par- 
ticles of matter, into corpuſeles very nu- 
merous, and like each other; it will ra- 
ther appear, that ſuch primary maſſes may 


and, conſequently, we need not ſuppoſe 
that in every c- mpound body there ſhouid 
be found jutt thiee forts of iuch primitive 


dy, e. or. guaiacum, which, burnt in un open 
refolves into two, viz. aſhes: 


colla, and glaſs ; which, tho' made of a} 
pure colliquation of the ſalt and earth 


be of far more torts than three, or five : - 
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no operation yet aiſcover'd, which leaves a body our of a capacity of being 


Che- 


coalitions. It is impoſſible but thattwo ſorts 


of elementary bodies may fuffice ; as we 
ſee is the caſe in that durable ſubſtance. 
glaſs ; while others conſiſt of three, an- 
other of four, another of five, . Nay, 


it does not ſeem impoſſible, but there 
may be two, or more ſorts of mi xts, which 
have none of the ſame elements as the 
other ; as we often fee two words, where- 
of the one has not any of the letcers in 
the other; or, as happens in eledctuaries, 
wherein no ingredient, except ſugar, is 
common to any two of them. And this 
is confirm'd by chemical experiments: For 
as from ſome bodies, e. gr. gold, even 
three principles cannot be procured ; ſo 
from others, e. gr. grapes, variouſly ma- 
naged, may be procured at leaſt a do- 
zen. | 


dy into ſubſtances of various confiftences, 
does not commonly analyſe it into hypo- 
ſtatical principles ; but only diſpoſes its 
parts into new textures, ay thereby pro- 
cu es concretes of a new, indeed, but of 
a compound nature : And there are many 
diſtinct ſubſtances obtainable from ſome 
concretes without fire, which no leſs de; 
ſerve the denomination of elementary, 
than thoſe extorted by fire. In reality, 
different degrees of fixity, and vok-tility, 
leem to have a great effect in the pro- 
ducilg of different elements. For, that 
fire frequentiy divides bodies on this only 
account, that ſome of their particles are 
more fixed than others, tho' either of the 
two be all the while far from pure and 
elementary, is obv10us in the burning of 


wood, which the fire ſeparares into 


ſmoke and aſhes ; the former of which, 
conteſledly conſiſts of two ſuch different 
bodies as earth and falt; and the latter, 


condenſed into ſoor, diſcovers itſelf to 


contain ſalt, oil, ſpirit, earth, and phlegm ; 
all which being almoſt equally volatile in 
that degree of fire which forces them 
up, are carried away together. Beſide, 
if two ditte rent bodies, united into vae 
maſs, be both ſufficiently fixed ; the fire 
finding no parts volatne enough to be 
carried up, makes no ſeparation at all. 


le ubi | 
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+ Fire, even when it does divide a bo- 
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Chemical ele- © Chemiſtry, then, does not reſolve bodies into pure, fimple, immutable ele- 
for phlegm, ſpirit, ſalts, and oils, into which bodies are uſed to be 


ments. 
Compound be- ments; 
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dies 5 iaſtanted yeſolved thereby, may be changed and further reſolved: thus, 
— * 19, Phlegm, drawn by diſtillation from vegetables, does always carry 
f with it ſomewhat of the ſmell of the vegetable, which it derives partly from 
the oz], and partly from the ſpiri: reſiding therein. The ſame phlegm, by 
Frequent diſlillation, lays aſide meſt of this ſmell, and approaches nearer 
to pure water; but never becomes perfectly ſuch. Add, that the pureſt 


diſtilld water, if expoſed a few days 
render d turbid ®. . ws 


to the ſun, is much changed, and 


29, Spirit,, 


It does not appear that all mixtures are | for elementary, be producible of chemical 

_ of elementary bodies; but rather, that | oils, and fix'd ſalts, the one made volatile 
there are ſeveral compounds even in re- by the other, and both aſſociated by the 
gard of their ingredients conſider'd ante- | fire : it may well be ſuſpeQed, that other 
-cedently to their mixture: for tho' ſome | ſubſtances, ariſing from the ſeparation of 
may be made up of the immediate coali- | bodies, by fire, may be new ſorts of mix- 
tions of the elements, or principles them- | tures, and eonſiſt of ingredients of ditfe- 
ſelves ; yet others, are mix'd ar ſecond |rent natures, Thus, particularly, I have 


hand: now if a compound conſiſts cf ingre- |ſometimes ſuſpected, that ſince the vola - 


dients not merely elementary; tis eaſy to tile ſalrs of blood, harts-horn, &c. are fu- 


conceive, that the ſubſtances into which 
fire reſolves it, tho' ſeemingly homoge- 


itive, and of an exceeding ſtrong ſmell ; 
tis either an error to aſcribe all odors to 


neous, may be of a compound nature ;|ſulphurs ; or that ſuch ſalts conſiſt of ſome 
thoſe parts of each body that are moſt akin, |oily parts, well incorporated with the ſ@ 
aſſociating themſelves into a compound of line ones: and the like conjecture I have 
a new kind. Thus, out of diſtill'd liquors, | alſo made, as to ſpirit of vinegar, which 
-which are reputed the elements of the bo. has a piercing ſmell, Id. ibid. 


dies whence they are drawn, viz. oil of 


* That phlegm is not an element:ry 


vitriol, and oil of turpentine ; the ſame au- body, appears from its different powers 
'thor, without any addition, procured a and properties: the-phlegm of wine, and 


third, viz, a true, yellow, inflammable ſul- 


moſt liquors, have qualities, that make em 


har, the two liquors afterwards remain- [differ both from mere water, and from one 
ing diſtindt: and from the ſpirit of box- another: the kung of vitriol, Mr. Boyl: 


wood, highly reCtified, he procured an & [obſerves, is an e 


ectual remedy againſt 


eid liquor, that would diſſolve coral; lea- burns; and a valuable noſtrum for diſcuſſing 


ving a ſpirit of a very different nature from 


hard tumours; that of vinegar will ex 


the common ſpirit of that wood: ſo that at tract a ſaccharine ſweetneſs out of lead, 
leaſt, ſome of the elements, are far from [and even diſſolue corals with long dige- 
an elementary fimplicity, and may be till | ſtion: that of ſugar of lead, is ſaid to 
look'd upon as mix'd bodies. Add, that as diſſolve pearls. Scept. Cbym. 


there may be more elements than 5 or 6; 
ſo the elements of one body may be diffe- | 


The charaters which ſerve to denomi- 


nate a fluid phl-gm, or water among the 


rent from thoſe of another: whence it chomille, are inſipidity, and volatility; 


Follows, that from the reſolution of. com- 
pound bodies, there way reſult mixtures, 


eee has both theſe, which no 


y pretends to be phlegm. Add, that 


wholly of a new kind, by the coalition of e-|ir appears from ſeveral experiments, that 

lements, perhaps never convened before. Ib. water it ſelf, by repeated diftillations,ma) 

Helmont gives us « way of converting be converted int6 earth. Boyle's Prodyc'h 
dils of cinnamon, blood, harts-horn, or the [of Chym. Princip. 8 


like, wholly into volatile ſalts, by a bare 


Water has a much fairer pretence to be 


mixture of their own alcaline ſalts: if, then, an clement, than any of the tria prima: the 


ſuch ſaline volatile ſubſtances, which paſs chief qualities that oceaſion men to 2 
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ving any feces at all, is yet found to conſiſt of an acid, and a greatly at- 
tenuated oil ; and if it be digeſted with ſalt of tartar, does half of it 
turn into water: the ee ſpirit, at the ſame time, becoming ſo wea- 


kened by the ſalt, as to lay 


and caught; and as along with air, there is always intermix'd water, and 


divers other bodies; tis no wonder that the ſpirit ſnould not be found per- 


de its hot, fiery taſte. Indeed it muſt not 
be omitted, that as there is air in all veſſels, wherein ſpirits are raiſed, 


ſectly ſimple, nor that it is impoſſible perfectly to purge the ſpirit of all its 
3, Salts, 


water or phlegm f. 


that name to any. viſible ſubſtance, are, 
that it is fluid, infipid and inodorous : but 
we have never ſeen any of thoſe ſeparated 
ſubſtances, chemiſts call phlegm, perfectly 
deſtitute both of taſte and nell. Com- 
mon ſalt, and ſeveral other ſaline bodies 
diſtilled ever ſo dry, will each yield a 
large quantity of phlegm; which can be 
no other way accounted for, but from this, 
that mung the various operations of the 
fre, on the matter of a concrete, ſeveral 

articles of that matter are reduced to a 
* and ſize, requiſite to compoſe ſuch 
a liquor as the chemiſts call phlegm or wa- 
ter. Scept, CIM ym. See farther in the ar- 
ticle of Water. 

The name /þ'r:t is applied by the che- 
miſts to ſeveral very different ſubſtances: 
it denotes in the general, any diſtilled, vo- 
latile liquor, that is not inſipid as phlegm, 
nor inflammable as oil: but under this 
genera] idea, are comprehended liquors of 
quite oppoſite natures, ſome being acid, as 
«ar of nitre, ſalr, and vinegar ; and o- 
thers alcal;ous, which are ſuch enemies to 
the former, that as ſoon” as they are put 
together, they tumultuate and w hot : 
To which may be added a third kind, 
call'd vizous, or inflammable, which tho' 
very ſubtle and penetrating, are not ma- 
nifeſtly either acid or alcaline. 

All theſe ſorts of ſpirits Mr. Boyle ſhews 
to be producible : and 19, The vinous, 
which nature ſcarce ever produces of her 
ſelf; fermentation being requiſite thereto. 
20, Al al cut ſpirits call'd alſo urinous, by 
reaſon of their affinity in many qualities 
with ſpirit of urine, are manifeſtly nor 
imple, but compound bodies, confifting of 
te volatile ſalt of the reſpeQive concretes 


diſſolved in the phlegm, and for the moſt 


part accompanied with ſome little oil; fo 
that theſe may be referr'd to the article 
of volatile ſaſts. 30, Acid ſpirits appear 
ro be producible hence, that thoſe drawn 
from common ſalt and nitre, are very dif- 
ferent in reſpe& of taſte, &c. from the 


bodies they are procured from, which are 
rly acid : ſo that it does not ap- 


not pro 
ear, that the ſpirits pre-exifted in that 
ate, in thoſe bodies. hat further con- 
firms the whole, is, that the ſame body, 
merely by different ways of ordering it, 
may be brought to afford either acid, vi- 
nous, or urinous ſpirits. Boyle Scept. Chym. 
Add, that whereas ſalt is laid down as 
the principle of all taſte ; and bodies are 
argued to be ſaline for this reaſon, that 
they are ſapid, tis implied in the very no- 
tion of a ſpirit, that it have ſalt alon 
with it; it being its taſte that charaQtert- 
zes, and diſtinguiſhes it from phlegm, and 
denominates it acid, vinous, or urinous ſpi- 
rits. Boyle's ſcept. chem. | 
As to mercury, which is ſpoke of by che- 
mifts. as a principle, near a-kin to ſpi- 
rit, or rather is confounded rherewith : 
its charaQers, as delivered by writers, are, 
to de a fluid ſubſtance, or volatile liquor, 
which mins, e it from the ſaline prin- 
ciple, eſpecially fixed ſalts; and not inflam- 
mable, which diftinguiſhes it from ſulphur 
or oil. But, as this leaves it undiſtinguiſh- 
ed from phlegm ; others add another qua- 
liry, viz. tafte, which is wanting in phlegm, 
which brings the chemical mercury pre- 


jciſely to what we call a ſpirit. The mer- 
cyies of vegetables and animals, therefore, 


are already ſpoke of as ſpirits, 


The 


IST 
20, Spirits, how imple, and immutable ſoever they may appear, are yet 25% 
capable of being decompounded: for, the moſt ſimple, highly reCtified: 

ſpirit of wine, call'd alcohol, which uſes to burn quite out, without lea- 
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Salt. 
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30, Saks, tho' they ſeem perfectly ſimple when rectified, yield ei- 


ther an acid, or an alcohol, and phlegm; and if the diſtillation be repeated, 
do ſtill become purer, ard purer, leaving every time a quantity of oily 
| fxces behind 'em; and at length, 4cfing all their ſaline quality, become in- 


ſip:d. Thus, ſalt of tartar, which by a violent combuſtion in the fire, an 
intimate ſolution in water, and a filtration, ſhould ſeem perſectly purified ; yet 
if it be diſſolved fer deliquium, leaves a large earthy ſediment : and if the oil 
of tartar, thus prepared, be dried again, and the falt-juice be calcined, and 
fuftered to diſſolve a ain per deliquium ; it will leave ſtill more earthy fz- 
ces. And if the operation be repeated a good number of times, the ſalt 
will at length be all converted into earth. | 

All ſalts conſiſt of fix'd, and volatile parts; and human ſalts, particu- 
larly, reſclve, by diſtillation, into an oily ſpirit, and earth: nor does it ap- 
pear, that the chemiſts ever get a ſalt quite clear of oil; for all volatile ſalt 


has ſome ſmell ; but that ſmell ariſes only from the oils therein 


The mercury of foſſils, or metals, is no 
other than a real running quickſilver; 
which is a fluid ſubſtance, perfectly re- 
fembling a metal in fuſion, nearly of the 
fame weight with ſilber, and wetting no 
body but gold. This body not being re- 
ducible into more ſimple matters, by any 
analyſis yet invented, is look'd upon as a 
principle: tis commonly held it may be 
- +6 * obtained from all metals and 
minerals. And the chemiſts, in their wri 
tings, give us divers proceſſes for the 
ſame ; tho' the more judicious, and ſober 
among them, have long look'd on the pre- 
tenſion as idle, and chimerical. 

But this principle, mercury or quickſilver, 
M. Homberg gives us ſufficient reaſon to 
ſuſpe& not to be ſimple; in that it may 
be deſtroyed, which a body perfectly ſimple 
cannot. Add, that after its deſtruction, 
there remains nothing but a mere earthy 
matter, without any figns of the other 
parts before compounded with it. The 
method that author took to deſtroy it, 
was by firſt changing the running mercuey 
into a perfect metal, gold, by introducing a 
ſufficient quantity of the rays of light into 
its ſubſtance, by a long and expenſive o- 
peration ; and when it was thus rendered 
a metal, by expoſing it to a burning glaſs, 
which in a little time carried off the grea- 
teſt part of its ſubſtance in fumes, leaving 
nothing behind but a light earthy duſt. 


the chemiſts, who generally grant ſalts 
the moſt conſiderable and active parts pro- 
curable by chemiſtry from mixt bodies, 
Its character is to be ſoluble in water, and 
unreſoluble by fire; but, under this cha- 
racter it is incapable of being perceived by 
us ; and needs to be jeined or combined 
"cry ſome other principle, to make it ſen- 
e. 
We have three kinds of ſalts, two 
whereof are volatile, and the third fix'd; 
the volatile are acid and ur nou, ſalts, the 
fix'd Iixivious, or thoſe drawn from aſhes: 
the two latter are alſo call'd alcalous ſalts, 
or alcalies, the one volatile, the other fix'd, 
We do not know the preciſe figure of each 
of theſe ſalts; but to judge of em from their 
effects, the moſt commodious and proba- 
ble, according to M. Homierg, the great 
reformer of the doctrine of ſalts, is, for 


acids, to. be "empire and thoſe points tip- | 


ped with ſulphurous matter ; that of uri- 
nous ſeems to be a ſponge, containing 4 
part of the acid, and a little fœtid oil; 
that of lixivious falts, appears likewiſe, 
a ſponge, containing only the remainder 
of the acid, which the caleining fire could 


not * off. 
1%, If acid ſits were found pure, and 


without any mixture, they would all be 
of the ſame nature ; and the diverlity 
that appears in em, as procured by diftil- 


Mlem. d- I Acad. R. An. 170g. See further un- 
der the article Mercury. | 


lation, &c. is a full proof o“ their being 
compounds, at leaſt of their having ſome- 


42, Oils, 


* Sit ſeems the leading principle of 


on WW _ MF WW WE SER 


Operations 


CRHEMIST RT. 


diſtillation refolve into an oil, an acid ſalt, and water; and % 


thing heterogeneous, or adventitious to the 
ſaline nature accompanying them. In ef- 
fe&, ſulphur, on M. Homberg's principles, 
is a conſtant and inſeparable attendant 
thereof: from this 2 of ſulphur, it 
is, that they derive all their activity; and tis 
the ſame ſulphur that character izes, and 
makes the difference between em. Henee 
acid ſalts are rang d by the author, into 
three claſſes, viz. ſuch as contain an ani- 
mal or vegetable ſulphur ; under which 
come all the acids diftill'd from plants, 
fruits, woods, &. and ſpirit of nitre : ſuch 
as contain a bituminous ſulphur ; to which 
belong the acid ſalts of vitriol, common 
ſulphur, and alum ; and ſuch as contain a 
more fix'd mineral ſulphur ; as the acids 
drawn from ſea ſalts, and ſa] gems. 

Thole of the firſt claſs, act more ſwift- 
ly than thoſe of the other, by reaſon a- 
nimal, and vegetable ſulphurs being very 
light, i. e. taking a deal of room, and en- 
larging the furface, give the better handle: 
to the flame to agitare and drive em on; 
but the ſame enlargement of the points, 
prevents their entering into the denſer 
and more compact bodies: thoſe of the 
ſecond claſs are the leaſt nimble, by rea- 
ſon the bituminous ſulphur is loaden with 
a deal of earth, which ſerves it as a ma- 
trix; and accordingly, theſe are incapa- 
ble, ingly, of diflolving metallic bodies. 
Laſtly, the metallic ſulphur, being the moſt 
fix d, i. e. its parts the ſmalleſt and moſt 
compact, the acids it accompanies, do ſtill 
retain fine points, and thereby become ca- 
pable of infinvating into the denſeſt bo- 
dies, and ſeparating 'em : tho for the ſame 
reaſon they give bur little hold to flame. 

Acid ſalts join'd with lixivious ones com- 
pole mix'd or intermediate ſalts, accor- 
Cing to the nature of the acids employ- 
ed therein. . gr. ſpirit of nitre, with ſalt 
of tartar, produces true ſalt-petre; ſpirit: 
of falt, with ſalt of tartar, produces true; 
comn.on ſalt ; ſpirit of vitriol, with ſalt 
of tartar, produces true vitriol, c. which 
are all intermediate ſalts, i. e. partly fix d, 
and partly volatile, the two ingredient 
lalts ll retainung their volatile and ſix d 


40, Oils, —5 
the oil diſtilled ever ſo often, does always leave earth behind it ; ſo 


as, at 
length, 


natures. Acids join'd with arinous ſalts, 
compoſe another ſort, call'd ammoniac 
ſalts, which are always volatile, by rea- 
ſon both the ingredient ſalts are ſo, 
Aid ſalts, are uſually ſuppoſed to be 
antagoniſts to alcalious, (i. e. urinous and 
lixivious) by reaſon, upon their mixture, 
there always enſues a violent ebulli- 
tion, and efferveſcenee; but it would, 
erhaps, be more juſt to look on this ebul- 
ition not as a combat, but rather a ſuita- 
ble and amicable conjunction of two ſub- 
ſtances, which were naturally united, and 
had only been ſeparated by the violence of 
the fire, now reſtoring themſelves into 
the ſame places, out of which they had 
been torn. Accordingly, the latter are 
compared to ſheaths, and the former to 
ints or ſpicula fit to enter the ſame, 
heſe points or acids do not only enter 
the pores or ſheaths of alcaline ſalts, but all 
other bodies, whoſe pores have a like con- 
formation; whence ſuch bodies are call 
terreſtrial or metallic alcalies. Mem. de 
1 Acad. An. 1702. See more on the ſubject 
of acid ſalts, in the article menfiruwns. 
2®, In all native ſalts, both foſſil, vege- 

table and animal, after the violence of 
the fire has ſeparated all the volatile parts, 
there ſtill remains a x d ſalt, to be drawn 
from the feces by lotion, or lixiviation ; 
hence call'd a e ſalt. Theſe 
lixivious ſalts are no other than the relicks 
of the acid, which the fire was nor able to 
ſeparate from the earth of the mixt, but 
may be ſeparated by diſlolving em in 
common water. The taſte of theſe lixi- 
vious falts is very different, according to 
the quantity of the acid ſtill rewwaining af- 
ter calcination: part of which is capable 
of being volatiliz'd, and diſengag d by fur- 
ther operations; as by a more intenſo 
heat; or by diſſolution, digeſtion, filcra- 
tion, and evaporaticn frequently repeat- 
ed; or lafily, by adding ſome urinous lalt, 
to abſorb the ſame. 

3 We bave.three ſorts of urinous ſalts : 
the firſt, that of plants, or animals, which is 
the ſame ; the ſecond 1+ foſſil; and the ihird 
of an intermediate kind, paitaking buy 
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| of the foſſil and vegerable nature; the firſt 


liquor, may 


miſts allow of ſulphur, mercury, &.. in 


1s volatile, and the two latter fix'd. By 
uri nous ſalts, we mean all ſuch as partake 
of the taſte or ſmell of urine. Their ef- 
ſect in volatilizing fix'd ſalts is notorious : 
for being added to common ſalt, there ari- 
ſes, by fire, a ſalt of a volatile kind, cal- 
led a ſal ammoni ac. Tho", for volatili- 
zipg the fix'd ſalts of plants, the urinous 
ſalts of plants are not ſo proper as the uri- 
nous ſalts of the intermediate claſs, ſuch 
as alum : and for the fix'd ſalts of foſſils, 
the foſſil urinous ſalt is fitteſt, viz. bo- 


rax. Homb. ubi Ze | 
a 


All the forts of ſalts, then, do through- 
out, appear, avowedly compound, and un- 
elementary : and that they are likewiſe 
producible, de now, and convertible into one 
another, is ſtrenuouſly argued by Mr. 
Boyle. The two chief qualities, wherein 
they all agree, and which therefore make. 
up the common received notion of ſalt in 
general, he obſerves, are to be cafily diſ- 
ſoluble in water, and to affect the palate 
ſo as to cauſe a ſenſe of taſte. Now, 
ſince the inviſible particles, which com- 

ye the viſible portions of a ſalt, may be 
ſo contriv'd us to make other parcels of 
matter, which have the qualities that de- 
nominate bodies ſulphwrous, or ſpirituous; 
as we ſee in nitre's being made inflamma- 
ble: why may not other corpufcles, or 
ſmall portions of matters not ſaline, be ſo 
broken into minute parts, and theſe ſo 
ſhaped and connected, as, when duly aſ- 
fociated, to compoſe a body capable of diſ- 
ſolution in water, and of affecting the or- 
gan of taſte. 

That a diſpoſition to be diſſoluble in a 
acquired by mixture, and 
a new texture of parts, appears from many 
inſtances: and as for the taſte, tis ſome 
queſtion, how far the neceſſity thereof 
may conſiſt with another prineiple; for 
the pureft oils are ſapid, yet will nor diſ- 
ſolve in water ; ſo that there does not ap- 

ar any ſtrict connection between being 


portions of matter, which pre- exſliſted in 
| the form of thoſe imple ingredients, muſt, 


by the operation of fire, and the men- 
ſtruum, have been converted into ſalt. 
For ac d ſalts ; we may inſtance in ſalt- 


bove three quarters of its weight, of a high: 
iy acid liquor ; yet it does not appear, that 
auch a great proportion of acid particles, or 
by nature, 1n the compoſition of nitre. 

For wrinons ſalts, we have an inſtance of 


diſtillation, from ſoot ; for tho* the wood 
we burn in our chimneys, ſeem to have 
nothing of the taſte or ſmell of urine; 
nor have the diſſolutions of the ſaline parts 


finity, in taſte, or odour thereto; yet 
when wood is burnt in the fire, and the 
ſoot afforded by it diſtill'd, we get a white 


by blood, urine, or the like. 


|, For lixivious, or the fix'd ſalts of calcin'd 


bodies, the chemiſts themſelves are not en- 


tirely agreed. For however the prevail 


ing opinion may be, that theſe fix d alea- 
lies pre-exiſt in mix'd bodies; H-1-nont ve- 
ry ingeniouſly propoſes another origin, 
and holds 'em, as to their alcaline form, 
produdtions of the fire, by whoſe violent 
action, a part of the ſalt, which in the 
2 is all naturally volatile, lay ing 
hold ef ſome parts of the ſulphur of the 
ſame body, both become melted together, 
and thus fix d into an alcali : which fixe- 
tion he exemplifies, by what happens when 
ſalt-petre and arſenic, tho* both volatile, 
when expoſed to the fire, are, by its ope- 
ration flux'd and made to fix each other: 
tho' what ſeems to overthrow this account, 
is, that the fire may not perhaps be always 
found a neceſſary agent, in the production 
of a lixivious alcali : for Mr. Boyle tells us 
of a piece of true native Egyptian nitre, 
which appeared to have all the properties 
of a fix'd alcali. That author purſues the 


ſapid, and ſoluble in that fluid. Helmont al- 
ſures us, that by Paracelſus's ſal circulatum, | 
folid bodies, among which he inftances 
ſtones, may be tranſmuted into actual 
falt, equal in weight to the body whereof 
ir was made ; conſequently, as the che- 


int further; and ſhews how to make 
alcalies from ſea-ſalt and falt-petre, tho 
confeſſedly acids; how alcalies may be 
deprived of their alcaline form, and turn'd 
into other ſubſtances ; how common alt 
may be procured from ſandever, a fix 


ſuch bodies, it appears, that the ſame alcali, &r. Producib. of Chem, Princip. 


length, 


perre, which, tho“ it have no acid taſte, ' 
may be made to afford, by diftillation, a- 


poſlibly any proportion at all, is employed 


their production, in the ſalt, obtained by 


of ſuch wood, been obſerv'd to have any af · 


volatile urinous falt, like what is afforded 


! Es a Phony 


| Theory of. CneMis TRY, 


lengeb, it all becomes earth *; as Mr. Boyle aſſures us from experim 


* The chemiſts lay down inflammabi- 
lity as what charaQerizes their principle 
ſulphur : whence” it happene, that three 
ſubſtances, manifeſtly different in conſi- 
ſence, and texture, come neceſſarily to 
be referr'd to ſulphur : the inflammable 
ſubſtance, obtained from mixt bodies, by 
means of fire, appearing ſometimes in form 
of an oil, which, will not mix with water; 
ſometimes in form of an inflammable ſpi- 
rit, which will readily unite with that li- 
quor ; and ſometimes in form of a conki- 
ſent body, not unlike foſſil ſulphur. Now, 
what in moſt mix d bodies is call'd / 
pbur, need not be-conceived as any pri- 
mordial ingredient, but rather as a gene- 
rated and reſulting thing: for ſalphur it 
ſelf is made of the ſame univerſal matter 
with other bodies; and is only « coalition 
of certain particles thereof,, whoſe agar - 
te, by having a particular texture, Oc. 
omes diſpoſed ' ro be turn'd into fire, 
and uſually alſo into flame ; and there- 
fore if the like texture may be found in 
portions of matter, in other. reſpeQs dif- 
ferent, or if art and chance ean frame, 
and bring together particles. of matter ſo 
22 or can give em ſuch a texture as 
diſpoſes em to kindle, flame, or burn a- 
way ; theſe qualifications entitle it to the 
nature of a ſulphur, whether it partici- 
pate of the chemiſts primeval ſulphur, or 
And, that it is not neceflary the oil, pro- 
cured by fire from mixts, be a primeval e- 
lement, may be argoed from the growth 
of plants, fed merely by water; which ne- 
vertheleſs afford an oil in diſtillation : and 
we ſee that in olive trees, almond trees, 


walnut trees, &c. the rain water, which 


inſinuates it ſelf into their roots, is, by 
ſueceſſive changes of texture, reduced in- 
to the oil, which the fruit, by expreſſion, 

2 yields. And to obviate the 
| ſuſpicion of common water being impreg- 
nated with any ſulphurous juices of the 
earth, it may be added, that diſtilld wa- 
ter will nouriſh a vegetable, What is 
more, Mr. Boyle relates an expetiment, 
hereby from two diftill'd liquors, both 

diſſoluble in water, and both held by the 

chemiſts, as elementary bodies, vix. oil of 


wy 


a conſiderable quantity of chemical oil, of 
a very different nature from either'of the 
ingredient liquors. 
Prin. | 
This oil, or ſulphur, of vegetables and 
animals, is, according to Henn, reduci- 
ble, by means of lixivious ſalts, into ſoap ; 
as that ſoap is, by repeated diſtillations 
from a caput mortuum of chalk, into inſipid 
Water. d. 8⸗ . Cbym. d ö | 
For the pr 
phur call'd inflammable ſpirits, it has alrea- 
dy been touch'd on, in ſpeaking of ſpirits. 
For that of conſiſtent ſulphurs, it does not 
appear, that any ſuch ſubſtance is really 
procurable, either from vegetables or ani- 
mals: what the chemiſts have uſually ta- 
ken for vegetable ſulphurs, Mr. Boyle 
ſhews to be no other than foſſil ſulphurs, 


of the vegetable, but from that of the 
foſſil matters uſed in the proceſs, And as 


for thy ſulphurs ſometimes'obtain'd from 
metals, | 

ed whether they belong'd thereto, as eſ- 
ſential ingredients, or were only 


minerals, t is much to be doube- 


les of ſul ha py 
cles of common ſulphur, per a little 
alter'd, and mi = with hes eſ- 
ſential to the mineral. Thus we ſee in 
native cinnabar, the'mercury, which che- 
miſts ſuppoſe a compleat metal, is ſo mix'd 
with another body, as not to be diſtinctly 
diſcernible, till ſeparated by the fire : and 
from this cinnabar, ſulphurhas been ſome- 
times obtain'd. Add, that as a _ quan- 
tity of common ſulphur is eaſily ſeparable- 
from vitriol marca{ites ; it appears poſſi - 
ble for ſome common ſulphur to remain 
more cloſely mix'd with the ſaline and 
metalline parts of the vitriol, afforded by 
the ſame marcaſites ; from which latent 
corpuſcles may proceed the ſulphurous 
— „ er. o-_ wakes in 5 and its oil. 
le's Producib. of Chym. Princi | 

M. Homberg refines — 1 on the 
notion of the principle ſulphur. That oily, 
or fatty matter, found in the analyſis of all 
plants, and animals, and ſome minerals, 
and which has been always taken for the 
chemical principle ſulphur, cannot be a 


inciple, on his foundation ; fince it ma 
* — by 


* 
and 


vitriol, and aleohol of wine, he procured 


Producib. of Chym. 


uction of that kind of ſul⸗ 


and to be ſeparated, not from the matter 
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is only ſenſible while join d with 
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Add, that as he lays down the principle [diſſolving in water, its not affecting the 


| ſulphur for the only active one, and which taſte, and not having flown off with the 


of conſequence ſhould be found in all other parts :; it will be found that theſe too, 


little ſalt, partly fix'd and|riouſly managing of compound ſu 
ly volatile ; the r principle ſul- wherein before. they were not. Thu 
phur, which connected theſe principles| from oil of vitriol, and ſpirit of wine, 
together to make an oil, is loſt in the o-|tho' both diſſoluble in water, and ſapid, 

ation ; the whole fudy of the artiſt he has, by digeſtion and diftillarion,, pro- 


= only to ſeparate the principles from |cured a large quantity of a ſubſtance in- 


each other: And as the, principle ſulphur{difloluble'in water, inſipid and fixed. 80 
o bee 
r of tl which ſerve it as ta „(the 
a vehicle; it muſt of neceſſity eſcape from and other ftones, which es are 
whoever would ſtrip it of all heteroge - mix d bodies being further compounded 

neous matter. with the ſalts that diſſolve them) has 
This ſulphur may either be conſider d as all the three qualities, which the 
mingled, and retain'd in fome-ether mat-{ miſts require in their earth; for tis taſte- 
ter; Which, as it is aqueous, ſaline,  ear- [lefs; diſſalves not in water, and is fix d in 
thy, or mercurial, the reſult will the fire. And if aſhes-be of themſelves eu- 
under the figure of ſpirit of wine, oil, bi- of vitrification, as the chemiſts teach; 
tumen, or metal ; none of which are the | how are we fare, that in common aſhes, 
principle ſulphur : or, it may be confider'd| freed after the uſual manner; from-their 
as pure, and without any mixture; in] fixed ſalt, what is called a fimple earth, 
which laft ſenſe alone, it is, that ſulphur |may not be a body ho yarns of two, 
is to be accounted a principle, and the or more ſubſtances, which by their cor 
only active principle; leaving to the reſt |lition, and new texture, produced by the 
the appellation of ſulphurous matters. action of the fire, have been brought tos 
Now, all mixts, that excellent author ob-| kind of vitrification ? + 
ſerves, in a rigorous analyſis, loſe] That earth may be produced 4 ove, 
the principle ſulphur, which was the band [likewiſe be argued hence, that if 
of the compolition ; ſo that the more the of tartar be diſſolved in fair water, 
chemiſt endeavours to extricate, and diſ-|there will remain, after numerous fi- 
engage it, the leſs he finds it. trations, and after every fingle one, « ſub 
7 » by the chemiſts call'd terra ſtance in the filtre, which has all the ebe 
damn ata, of all ſubſtances ſeems to have] mical characters of earth. The terra dun 
the faireft claim to an elementary nature; u of vitriol appears evidently no ele- 
in regard the violence of the — mentary body, — its purpliſh colour, 
fire ſhould ſeem to have driven away its weight far exceeding that of earth, n 
the mercurial and other volatile parts,, In effect, in ſome bodies, partic 
and have quite burnt out the ſulphurs, flarly thoſe of the metulline kind, the 
which are often more ſix d than the reſt; caleining fire does not operate as in others 
as the water, on the other hand, ſhould [particularly vegetables; ſince ſometime 
have diflolvedall the fix'd ſalt : and yet, as almoſt the whole weight of a minen 
to the charałters, whereon the ſimplicity [ſhall be found in what they call its cal; 
and immutadility of the earthy part off as we ſee in tio calkined per A., which a 


e 
be reduced into ether ſimpler matters. bodies are ſuppoſed to depend, v. 5 its not 
1 


N . ii. 
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Salt, water, oil, and earth, when pure, ſeem to be the ſame in all bo- Thoriginal dif 
dies: and all the difference in ſuch bodies, ariſes from a ſpirit, which reſides the me os: 


in the oil, and is thence denominated the rector, or archaus. Diſtill, e. gr. cin- A F 4ife 
namon and wormwood as as you. pleaſe ; and you will Nagy rr . bows 


ſpirits and oils, that have the ſeveral taſtes and ſmells of cinnamon, an | 
wormwood': then, burning what remains, you will have ſalts, and earths, 
in all reſpects alike: But the odorous water abovementioned, in time 
lays aſide its oil, and becomes inſipid in both ; or, if it be expos d to a 
gentle fire, the ſpirit all exhales, and leaves it vapid : whence it appears, that 
the difference lay wholly in the oil. 8 ſome of the oil on the water 
thus effete, and beat em ſtoutly together, and you will have the odorous waters 
ofthe plants again. Or pour on freſh water, till at length it undergo no altera- 
tion, and you will have oils perfectly alike ; 7. e. the oil of cinnamon, and that 
of wormwood, will be of the ſame kind. nce, again, it appears, that the 
ſoiritus ret tor is the cauſe of all the difference. Add, that to whatever 
his ſpirit is join'd, whether to oil, ſalt, earth, or water, you will in each 
bave all the ſtrength, and virtue of the plant. 3 | 

Tho bodies are not reſoluble by chemiſtry. into any ſimple, immutable 
elements; yet they all terminate in a certain number of principles ||. 

From vegetables, e. gr. are drawn five ; viz. 

a 3 29, ſpirit, 5 0 is bur. ol ſo attenuated as to be 
miſcible with water ; 30, ſalt, 40, wt. , earth. | 2 

From animals are dra e prcipes between which, 
and thoſe of vegetables, there is fearce any Lilewence ; except, that the ſalt 
of animals is volatile; and ddt of vegetables- Nd; and that the latter 


; | Sec further in the chapter earth, as an in- 


yield an acid ſalt, whick t farmer.donort, 


is in great meaſure redueĩd 
into « body of the ſame nature 
which afforded it; and ſometimes into 
another body, far from being elemen- 
tary : as in the reduction of minium into 
lead, aſhes of antimony into glaſs, r. 


e 


i As vigorouſly as Mr. Boyle combats the 
elements, yet he allow, 1%, That many 
mmeral bodies may be reſolved into a 
ſaline, a ſulphurous, and a mercurial one; 
and that almoſt all bes nm oy and anim 
2 may = aced, by fire, in : 

re lubſtances, ſalt, ſpirit, oil, phlegm, an 
= earth; of which —.—— 3 being 
more operative than the two latter, may be 
book d upon as the three active principles, 
and by _ of eminence be call'd. the 
thre principles of mixt bodies. 2%, That 
theſe principles, tho' they be not perfe&- 


l ; 
with-thac w 


- 


bear "the names of thoſe ſubſtances 
teh” thEy moſt reſemble, and which are 
manifeſtly predominant in em; becauſe 
no one of theſe elements ſeems diviſible 
by the fire into four or five different ſub- 
ances, like the concrete, whence it was 
ſeparated. ' 30, That ſeveral qualities of 
a mixt body, and eſpecially the medicinal 
powers, do, for the moſt part, lodge in one 
or other of theſe prineiples. Scept. Chym. 
1 It is remarkable _— that the or- 
der wherein theſe principles ſucceed each 
other is different, according as the mixt 
has undergone a fermentation or not : if it 
have, the ſpirituous liquors, and volatile 
ſalts riſe firft, then the aqueous liquors, 
then fætid oils, leaving a capat mortuum 
at bottom, which affords a fix'd ſalt and 
earth If it have not fermented, the a- 
queous liquor precedes the volatile ſalts, 
and ſpirits ; the other matters following 


* 


ann may, without inconvenience, be 
led the elements of compound bodies, 


| 8 B b 2 


in the order abovementioned. Homberg, 
Mem. de F. Acad, R. An. 1702. 
As 


* 
* 


=... 


=— Thea of nns TH. 
As to foils; ſome of em, we have already ſhewn, are reſoluble into i 
| two, and others into three principles u en e 2 


n TThat accurate chemiſt, M. Homberg, | ſome have it, as metals and metallic mi. 
in his new Eſſais de Chemie, lays down the nerals; and others not, as tones, ena 
principles of foſſil bodies to be ſalt, ſul- | foſſil ſalts, Qt. The principles of all — 8 
phur, mercury, water and earth: not that and vegetable bodies, according to the 

all foſſils contain em all; for mercury, | ſame author, are ſalt, ſulphur, earth ang ü 
he ſhews, is not a common principle: but | water. Mem. de F. Acad. An, 1). 
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ſeparating, and uniting, reſolving and com- m., ofets . 


THE chemiſts, by ving 
- | pounding bodies, produce an infinite number of effects; all which per of 


- 1 


may be commodiouſly enough reduced to four general claſſes: vi. 
giſterien, Extrafts, Elixirs, and Clyſſus's. þ ; 


Maiſterj is a name given by the antient chemiſts to the maſter-piece of Magifter, ul 
their art ; which is a change of the form of any body, in all its parts, without t 
making any alteration in the quantity thereof. Or, a magiſtery is a body redu- 
ced. into, another body, yet al its. former ſubſtance retained. Thus Paracelſus: 

5 If you have the matter of gold, and know how. to prepare it, ſo as in 
., ne moment to render all that gold a potable liquid ; it is a magiſtery of 
chat thing. Or if you can,conyert mercury, or ſilver, or gold, into its 

* ens primum, or radical liquid; that is, if you can penetrate its whole, 
intimate ſubſtance, and render it potable, by the admixture of a; menſtruum. 
which ſhall reſolve whatever was coherent ip the body, © it is a_magiſtery,” 
Conſequently, magiſteries require the alcaheſt, or univerſal diſſolyent. 5 
But the apothecaries, and leſs knowing among the chemiſts, apply ma- Popular tis 
giſtery to any conſiderable change of a body into another form; particular- de, 
ly to certain powders diſſolved by menſtruums, and precipitated. Thus 
if you take an ounce of pearls, and diſſolve it in one or two ounces of ſpi- 
rit of vinegar, and then caſt in ſalt of tartar to precipitate the ſolution 
the powder of pearls, before ſuſtained in the vinegar, will be now found 
at the bottom of the veſſel ; which powder is perfectly the ſame with the 
body or ſubſtance of the pearls : and this powder, when waſh'd, is call'd 
magiſtery of pearls. | 

A magiſtery is diſtinguiſh'd from an extract, and an elixir, in that, in the 
latter there is a ſeparation of parts; ſome beingtaken and others left behind. 
. 20, Extract, 


— 


199 . Theory | of -C MEM 18: DRY. 
Ertrag. 29, Extraf# is the pure, and efficacious of a body, ſ- from 
the leſs efficacious parts, by means of ſome liquor, or diſſolvent. Or, 
an extract is a chemical eſſect, perform'd in a _ — by ſeparating, 
andextraQing the homogeneous parts thereof, wi changing em: thus, 
if you have mercury, and from this mercury ſeparate the corroſive - ſul- 
phur; this ſulphur, thus ſeparated, is call'd the extract of mercury. 

And hence, all tinctures are extracts. But it is to be carefully noted, that 
in extracts, the parts are to be actually ſeparated; for if they be com- 
pounded together, and ſo both changed, it 1s denominated an elixir. 

4 * un according ma RR and ore Jared is an 5 

ſence, or rather magiſtery, of ſeveral bodies join er : thus, 6. gr. if l 

take Ace myrrh, ug Jen ets each an wid cantry and by di 
ſtion reduce thoſe three into one potable form; it is call'd an elixir : 
if I only took one of thoſe: ingredients, e. gr. ſaffron, it would be a 


. 3 N 3 88 | 
An elixir, therefore, is a compound magiſtery, i. e. a compoſition of 
zunge bodies, chang d after the fame manner as a ſingle body is} in a 
- magiſtery. 1 1 
s Yer Ge bats uſe elixir for a ſort of compound extract; i. e. a tinc- 
ture or eſſence, drawn from ſeveral bodies combined together: as if from 
worm-wood, ſage, and euphorbium, blended together, a tincture be drawn 
by was of een ERIE 
Gals: 18% GO us in this the three former effects are united: thus, if you have 
four or five bodies, and from of dem draw a tincture or extract; and 
mix theſe together, it is called a c/y/us. Take, e. gr. aloes, ſaffron, and 
myrrh, and pour ſpirit of wine upon 'em ; this will draw out the refinous 
ſubſtance from the myrrh and aloes, and the ſubtile oil from the ſaffron; 
leaving the fæces at the bottom. This, ſome call an elixir, but inaccurately; 
2 an nag is only a maſs of all the ingredients; but a cly/us an extract 
r F 5 . 
Others make the ch ſſus to conſiſt of a number of the efficacious princi- 
ples, drawn from one and the ſame body, purified, and then recompound- 
ed, or mix d again: as when the ſeveral ſpecies of the ſame thing, ſepa 
rately prepared, are united again; e. gr. ſalt, ſulphar, oil, ſpirit, and mer- 
cury, are again brought to coaleſce into one body. 
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E ſaid in our definition, that chemiſtry was an art; and conſe- E. and f. 
uently it muſt regard ſome certain end. End is defined by the 4 e w#+ 
{.hools, That which is firſt in the intention, and laſt in the exe- | 
| cution; or it is that which excites the mind of the artificer to 
the uſe of certain means whereby a thing is accompliſhed. All arts have 
ſuch an end as this; and they are exerciſed merely for the ſake of it. The 
end of chemiſtry appears from the definition we laid down thereof ; 
wherein that art was ſaid to change ſenſible bodies, ſo as to diſcover their 
ſeveral powers, or virtues, &c. But all bodies act according to what 
they are, and not according to what they were, or ſhall be : Conſequently, 
ſince chemiſtry renders the preſent s of all bodies, ſenfible, we cannot 
be at a loſs to diſcover its end ; tho” that mw be various, according to the 
views of the operator, or its exceeding uſefulneſs in all the parts of na- 
tural philoſophy ; as might be made fully appear by a long train of parti» 
cular inftances. | | 
Various are the uſes of chemiſtry ; and there is no art whereto it may 4 genes. 
not be ſubſervient, and aſſiſting. "Tis very difficult, therefore, to aſcer- 
tain all its particular uſes ; becauſe, being the largeſt branch of phyſics, 
tis concurs with all manner of natural bodies, -more particularly with 
fire, the moſt univerſal of them all. 


Uſes 


* — ” * 7 
"as — | l * * 1 9 
8 7 * F 4 * 
N 1 % * 14 % 


5 


e \ £1 
* 
. 0 — — —— * 
g i Cc : Avg pe Wha 
ff GHEMISTRY. 
* — 
1 FR 
A * - 


1 4 


 _OUſts ef Chemiſtry in Natural Ph:/oſophy. . 
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Natwa! phi- NAtural philoſophy,” that is, the hiſtory of the exiſtence, phanomeng, 
. and operations of natural bodies, conſiſts of vo parts; the one ex- 
perimental, which nakedly propoſes the phænomena of bodies; the other, 

argumentative, which, from the phænomena obſervd, draws new conclu- 
ſions, by reaſoning upon them with geometrical exactneſs. And as there 
Taught by ehe is no way to diſcover the actions of bodies, but by experiments; chemiſtry, 
* which Seals entirely with theſe, muſt needs bę e — uſeful in na- 
tural philoſophy. Tis by chemical. expeximents thut wr learn the actions 
of one body upon another; and the effects produced by thoſe actions; 
that is, in other words, the powers and laws of nature. | | 
All the natural bodies exiſting, may either be in action, or not in action; 
for, from the paſſive principle, as tis called, or force of inactivity in them, 
they are indifferent tg motion, or reſt; and os can never know, otherwi 
than by riment which of theſe twoiſtdtgs a body is ind. Bodies 
by their corporeal nature; but by a certain further property ſuper- 
Added to them, when created, which determines them to ah *. But the 


jon 
principles of their action are either common to them all, or peculiar to 

dme of them. By the former, we can never fully explain the vari 
changes and phznomena of bodies. Who is there, that from the exten 


and folidity of the load- ſtone, could ſay, it muſt neceſſarily attract iron? 
We are, therefore, as natural philoſophers, to diſcover the particular 
wers inherent in particular bodies; which can never be done without a 
—— experimental ſcrutiny into their nature and actions. 
There are two ways, according to the great Lord Verulam, whereby 
natural things become known to us; that is, we may deſignedly ſearch 
after them by experiments; or they may caſually offer themſelves to us 
without inquiry. Chemiſtry muſt neceſſarily be exceeding fruitful in both; 


ſince all the productions of the three kingdoms are, as we have already F 
ſthewn, its ſubjects. The latter of theſe two ways is, in reality, chemiſtry G 
itſelf; and, accordingly, all the philoſophical experiments made, with any 
view or deſign, have been derived from that art. Hence, wee plainly fec, l 
* Body being abſolutely paſſive, there ]even in a higher degree than the former, | 

is a neceſſity for ſome e or 10 neceſſary to produce action therein. 

rinciple to put it into motion, and make The active powers which have hitherto 
it produce the phænomena it affords. Body | fallen under obſervation, are gravity, Ila 
at reſt is not only incapable of acting, but | whereby bodies tend zoward the centre ur 
even carries an oppolition to action: It has | attraction, whereby the icles of bo- or 
a real power of ;jnattivity, a vis inertia, as We | dies cohere; the cauſes of elaſticity, e- wh 
call it; which removes it even out of a |le&ricity, magnetiſm, fermentation, C. are 
Rate of indifferency, and determines it ab- See this point further conſider d in the che 
ſolutely to remain inactive: So that not on- arg the chapter Of Operations, p. 17%» 

172, Oc. | 


ly a contrary power or principle, but that 
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3 juſtly obſerves : All the antient philoſophers were very buſy in explainingrimmah. © 


| chemiſt, who might do this, would make but a wretched philoſopher, if ig- 


WF ridiculouſly attempt to explain all the motions in nature. 


3 ſpeaking of, has excellently and amply ſhewn “. 


ö chemiſtry, in its extent, is ſcarce leſs 
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tis the general end of chemiſtry to ſhew the conditions of the bodies which by 


exit, obſerve their changes, and remark the effects they produce. 
*Tis chemiſtry which ſhews us philoſophy in action, as the Lord Bacon ud that prac 


nature by words; but chemiſts alone are practical philoſophers. *Tis they, 
for inſtance, who underſtand heat, with the nature thereof, ſo as to be 
able to- produce, exhibit, and apply ir to numerous purpoſes. Bid a che- 
miſt convert gold into glaſs ; and, by means of a burning concave, or 
otherwiſe, he preſently does it. Ask him to ſhew you gold in powder; | : 
and, by mixing a little antimony with that metal, he will ſoon render it | 
pulverable. Thus, ſpeculative philoſophy is made practical by chemiſtry ;- 
which, at the ſame time that it explains things, actually exhibits them to 
the eye. And this is the philoſophy ſo much recommended by the ſagacious 
Derulam. © | | : Ks | FP A 

We muſt own, indeed, that no art has been more prejudicial to natural ib what ea. 

hiloſophy than chemiſtry, whilſt it was not confined to obfervations alone, jy. 

t called in the aſſiſtance of uncertain reaſoning : as, on the other hand, 
nothing was ever more advantageous to the ſame, than genuine chemiſtry, 
whilſt it went no farther than experiment. A chemiſt, therefore, ſhould 
content himſelf with experiments alone; unleſs he can, with mathematical 
rigour, draw juſt concluſions from the phznomena he obſerves. Hence it 
appears, that whoever would procure an exact hiſtory of nature, muſt be 
firſt acquainted with mechanics, which gives us the general properties of | 
matter; and, in the next place, underſtand chemiſtry, which explains the Its natures 
particular qualities whereby bodies act upon one another. Each of theſe 
is inſufficient without the other: A mere mechanic could never, from ge- 
neral properties, deduce the ſurprizing effects of gun- powder; and a mere 


norant in mechanics; becauſe, from ſome particular powers, lie would 


'Tis from chemiſtry that we know, all the actions of bodies proceed not 4 dre 
ſrom any plaſtic ſpirits, or ſubſtantial forms; any dæmons, or ſprights; | 
with which rhe ſuperſtition of ſome enthuſiaſts hath fill'd the world; but 
principally from the never-ceaſing motion of fire: and that all theſe actions 
depend upon mechanical principles; as Mr. Boyle, from the art we are 


It is by means of chemiſtry, that Sir than the whole of natural philoſophy; as 
T/aac Necuton has made a great part of his | might be ſatisfactorily ſhewn by a thorough - 
iurprizing diſcoveries in natural phi- | chemift; after the manner wherein our 
loſophy; and that curious ſett of queries, learned author proceeds to ſhew, that al- 
which we find at the end of his optics, | moſt the whole of medicine is chemi- 
are almoſt wholly chemical. Indeed, ſtry. 


Ce Uſes 
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Uſes of Chemiſtry in Medicine. 


Edicine is that ſmall part of univerſal phyſics, which demonſtrates 
by what laws the motions in a human body are perform'd ; and 
aims at nothing more than to diſcover the natural ſtate thereof, with the 
alterations whereto tis liable from what it receives, whether as food, phy- 
fic, or poiſon ; whereby it is determined either to health or ſickneſs : and, 
e this art has the human body for its object; which, conſiſt- 
ing of the ſame principles with all other bodies, tho put together after a 
different manner, tis plain, from what we have ſaid of the uſefulneſs of 
chemiſtry in natural philoſophy, that it muſt be greatly ſerviceable to phy- 
fic alſo. But, to manifeſt this the more fully, we will point out its uſe in 
nh the gg 1 parts e ihe art of 2 con 9 5 1 

Uſefulneſs of ; 0 borrows moſt of its light from chemiſtry. 10l 
yy du pn we mean that part of medicine which e the Sf the on pa. 
of, viz. hyſio· machine, confider d in its natural ſtate, when its operations are perform 
f in greateſt perfection; or in a ſtate of health; which depends upon a juſt 
balance of the ſolids and fluids. This part of phyſic, therefore, inſtructs 
us as to the matter of the human body, the coheſion of its parts, whether 
ſolid or fluid, their conſiſtence, elaſticity, figure, reciprocal actions upon 

each other, Cc. 

In the matter of a human body, mechanics can make no great diſco- 
veries ; but chemiſtry will ſhew us, that all the ſolids which go to compoſe 
it, are either mere earth, or ſome earthy ſubſtance, held together by 4 
certain attractive force, or by a particular oil; for every ſolid part, when 
urged with fire, leaves nothing but earth and oil behind it. And hence 
' | we learn why the veſſels of our bodies are not, as water, ſpirit, oil, or 
 falt would be, ſet looſe, and render'd volatile, by the heat they natural) 
ſuſtain ; or the other powers that continually act upon them: namely, be- 
cauſe they are compoſed of an earth that is not to be changed by any ſub- 


Medicine, what, 


lj ſtance, or operation in nature. | 
ion Again, no- body but a chemiſt could ſay what kind of liquor the blool WE 
. is, of what parts it conſiſts, and by what principles it acts; for it does ne 
act ſolely as a fluid, flowing along its canals, according to the laws of H | 
draulics ; but, at the ſame time, exerts a force of its own; which che: : 
miſtry explains, by ſhewing it poſſeſſed of certain active principles, as fal's Wt 4 
. Fpirits, oils, Oc. wherein it differs from other liquids : and, by knoum H _ 
the particular nature and quantities of theſe, a chemiſt will nicely under- 
mo and advantageouſly diſtinguiſh between the ſigns of health 4% 4 
ſickneſs. | | 1 
Indeed, nothing but chemiſtry can ſhew how bodies excited by a pam ; 56 
cular degree of motion or heat, muſt needs cauſe ſuch and ſuch change th 


or produce ſuch and ſuch effects. Suppoſe an ox to feed wholly upon grab 
and to drink nothing but water, for the ſpace of ten years; if as mud 


graſs as was eaten by the ox but in one of thoſe years, were bur 
| | ll 
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know what kind of power that is. But this art, by ſhewing us that the hear 
which is always preſent in an animal body, can render all oils and ſalts vo- 
latile, directly ſolves the problem. And this is the caſe not only in phyſic, but 
in all the other parts of natural philoſophy; for chemiſtry will teach us what 
muſt every where happen in the whole, or different parts, of the ſame or 
different ſubſtances, from different degrees of motion and hear. 


would afford a large quantity of fixed ſalt; yet, if at length the ox himſelf 
were wholly burnt, not a — of fixed ſalt would ee. the aſhes. There 
is, therefore, a certain power in animals, whereby all the ſubſtances they take 
in, are changed in their nature; tho, without chemiſtry, tis impoſſible to 


195 


2. Pathology is inexplicable by any thing but chemiſtry. "Tis the office Patholegy. 


of this part of medicine to unravel and deſcribe the diſtempers incident to the 
human body, and to aſſign their nature, cauſes, effects and differences, If Hip- 
pocrates, therefore, had underſtood chemiſtry, he would have been infi- 
nitely a better phyſician than he was. All that he could do in this part of 
his profeſſion, was only, with diligence and accuracy, to obſerve the phæ- 


| nomena of diſeaſes ; which might let him into ſome knowledge of their 


nature, after he had ſpent much time in this way: but all his care and 
ains could never once inform him of the ftate of the ſolids and fluids, 
rom the beginning of the diſtemper to the end of it: He: muſt abſolutely 


| bea chemiſt, who would know how theſe are alterable by heat ; and here 


the skill of Hippocrates failed him. He knew not, in a burning fever, for 
inſtance, that the ſalts of the body were diſſolved, and the oils render d 
volatile. That great author, therefore, tho well verſed in the phænomena 
of diſeaſes, knew but little of their real nature. 

No phyſician can, with the leaſt! ſhew of probability, account for the 
rarefactions, obſtructions, concretions, Cc. in the human body; nor for 
the corruption of the fluids thereof, without the aſſiſtance of chemiſtry. 


Ihe very notion of corruption implies a ſeparation or change in the nature 


of all the ſalts and oils of bodies ; for theſe, being now attenuated and ex- 
alted, gain a cauſtic quality ; the ſalt, which was before mild, and ſome- 
what indiſpoſed to volatility, becoming volatile and corroſive; and the 


dil, which before was gentle, viſcid, and harmleſs, proving violently 


ſharp, rancid, and volatile. But by comparing the writings of the antient 
phyſicians with our chemical philoſophy, we ſhall find that none of them 
{poke to the point about putrid diſeaſes. They aſſigned for the cauſe of 
theſe a bilous matter, and a melancholy humour ; words which carry no 
meaning: but chemiſtry examines the humours putrefied in the body; 


compares them with the ſame humours, included for the ſame time in pro- 


per veſſels, and expoſed to the ſame degree of heat; whence it exhibits: 
the very ſame effects as, in this caſe, are found in the human body. And it 
is this art alone, that can putrefy humours to any aſſigned degree; and, 
conſequently, this alone can teach what muſt enſue upon a ftagnation o 


| the blood in the body, according to the particular parts wherein it hap- 
pens; and what will be the effe&s of particular motions of that fluid. 


hus, we can now, from chemiſtry, certainly foretel, that a ſtrong circu- 
Cc 2 lation 


Semeiotics. 


their cauſes: and therefore t 


proceed from cauſes : and when any change is obſervable, tis called a phe- 


liquors ; that this oil gives a deeper colour, the finer 'tis broke; and that 


"Theory of CurmisTRY 
lation will heat the body too much, render it dry, throw off its finer parts, 
amaſs the groſſer together, render all the Talts and oils volatile; and hence 
explain numberleſs the like phenomena, which none bur a chemiſt could 
offibly account for. And hence it proceeded, that the antients never 
| Sms ow a caries of the bones happened, nor how to cure it ; but che- 
miſtry informs us, that the bones become carious from a putrefaction or 
corruption of their-marrow, whereby it is render'd ſo ſharp, as to corrode 
their ſubſtance : and the ſame art inſtructs us to ſtop the growing miſ- 
chief, by the application of a very ſtrong and penetrating lixivium. If ir 
be ſaid, that ſtill the antients underſtood putrid diſtempers; I grant it as 
to their effects, and viſible appearances ; but not at all with regard to 
cus never diſtinguiſhed between them, nor 
gave any rational account thereof. | 

3. The ſemetotical part of phyſic, or the doctrine of figns, is principal 

concern'd about the pulſe and urine. Now, all the changes in bodies mu 


nomenon, and muſt needs be the effect of ſome cauſe or other; but the 
cauſe always lies deeper than the effect; yet is often diſcoverable by 
means thereof. Whatever leads to the knowledge of this cauſe, we call a 
ſign ; and the art of diſcovering diſtempers by ſuch ſigns, is term'd ſe- 
meiotics. Whence it appears, that — muſt be exceeding uſeful in 
this part of medicine alſo. Suppoſe, for inſtance, a chemical phyſician 
ſhould find his patient hot and inflamed, his urine red, and his pulſe quick 
and hard; he will from hence immediately know the ſtate of his fluids, 
and be aware that they tend to a ſtate of putrefaction. 

The antients, as particularly Hippocrates and Galen, would idly ſay, in 
this caſe, that the perſon was prey'd upon by the innate heat, in con- 
junction with the veſtal fire; which innate heat, and the radical moiſture 
of the body being conſumed, the man muſt immediately die. 

Hippocrates would, indeed, preſently pronounce the ſentence of death up- 
on any one ſick of an unknown diſtemper, wherein all the ſecretions were 
obſtructed; whilſt the skin appear'd ſqualid, dry, and parched : But a 
chemiſt will go deeper into the nature of the thing ; and ſhew you, that the 
aqueous wh. ſpirituous parts of the blood being here wanting, the falts, 
which are now render'd more ſharp and corroſive, are brought, by the law 
of circulation, to the fine tender veſſels of the cerebrum and cerebellun, 
which they either wound and tear, or elſe prevent the ſecretion of the ani- 
mal and vital ſpirits therein; whence death muſt neceſſarily enſue : which 
= ſaying ſomething that ſatisfies the mind, and rationally accounts for the 
thing. | | 
Again, Hippocrates tells us, if the urine be of a very red colour, ſmells 
ill, and appears frothy, the life of the patient is in danger; but ttis che- 
miſtry which lets us know, that oil or ſulphur is the cauſe of colours in 


the more 'tis ground, and ſhook together, the more corroſive it grows 


which, in the preſent caſe, is the true phylical cauſe of the effect. We 
may, 


3 . 
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may, therefore, ſay, tho Hippocrates was, for his time, and the advan- 
tage he had, very well acquainted with ſemetotics ; yet a perfect knowledge 
thereof cannot be gain'd without chemiſtry. The ſemeiotic part of medi- 
cine; likewiſe, informs us of the conſtitution of the patient. Thus he, 


whoſe urine is always red, ought to ſuſpect a putrefaction of his juices, 


or a dangerous tendency thereto ; as he, who always makes it pale and 
limpid, may be thence known to be of a weak conſtitution. And when 


the ſweat, as well as the urine of a perſon, grows fetid, we learn from 


chemiſtry, that its ſalts are too much attenuated, and the oils too much 
exalted : nor could we, without the aſſiſtance of this art, underſtand why 
the chyle ſhould ſometimes turn acid in the ſtomach, or prime vie, nor 


perhaps how animal digeſtion is perform'd. | | 
4. Hygiene, which is the fourth branch of medicine, inſtructs us in the Hygiene. 


way of preſerving health by diet : and this entirely depends upon chemiſtry ; 


which alone can ſhew when animal, and when vegetable food is proper ; 


to what conſtitutions water, and to what wine is beſt adapted; where 
bread, and where fleſh is to be uſed ; what is the diet requiſite for a man 
of a ſtudious, ſedentary life; what for a man of an active employ ; and 
what for a child; which kabits demand the uſe of alkalies, and which of 
acids: with many other particulars of like kind. Tis true, all theſe things 
are diſcoverable by experiments, made on the perſons : but danger 1 
the making of ſuch experiments; whilſt chemiſtry, without running any 
riſque at all, ſhews us, that the natural heat of our bodies will turn vege- 
tables acid, and putrefy animal ſubſtances. Whence we may learn, that 


in caſe of an alkaline diſpoſition of the blood and juices, when the urine 


appears red, ſmells ill, and taſtes alkalious ; vegetable acids are the pro- 
per diet, and animal food prejudicial. On the contrary, if the humours 
are acid, as frequently happens in infants convulſed from a coagulation of 
the milk in their ſtomachs, broths made of the fleſh of animals, eggs, or 
the like, are excellent ; whilſt vegetable acids would prove hurtful. And 
this can be learnt from nothing but chemiſtry ; which alſo inſtructs us to 
give each kind of food its proper ſauce or menſtruum, to forward: its con- 
coction or diſſolution in the ſtomach. | 

5. As for the therapeutic, or laſt part of phyſic, which regards the cure And therapevs | 
ef diſeaſes ; all the genuine indications of it are fetched from chemiſtry*® 
alone. When a patient is ſeized with a burning fever, chemiſtry imme- 
diately informs us, that, from the additional heat, the ſalts of the blood 
become ſharper ; and, as the heat increaſes, are render'd alkaline, and 
the oils more volatile, and exhalable. Whence we infer, that acids ought 
to be preſcribed, to prevent the putrefaction that is bringing upon the 
e and this indication could be fetched from nothing but che- 
miſtry. 

Tis very remarkable of the famous Dr. Sydenham, a ſtrict follower of 
Hippocrates, that having never read any thing of chemiſtry or anatomy, he 
was, about the ſixtieth year of his age, ftruck with conſternation at the 


horrid devaſtation made by the confluent ſmall-pox in England ; whilſt - 
| t 
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the remedies he applied, availed nothing towards abating the violence of 
the diſtemper : ſo that it kill'd as many as it ſeized on. Ar length, after 
it had diſpatched thouſands, the Doctor tells us he diſcovered, that as 


often as he let his patients, in this caſe, drink ſmall-beer acidulated with 


ſpirit of vitriol, ny conſtantly recover d: hereby furniſhing us with an 
eminent inſtance of the great uſefulneſs of chemiſtry to a phyſician ; 
which had he but underſtood, the lives of thoſe he before ſuffer d to die of 


this diſtemper, might have been happily ſaved. His ignorance of this art 


drove him to a like diſtreſs in the cure of convulſions in children; whom 
he ſaw die in great numbers, notwithſtanding his utmoſt efforts to prevent 
it; till happening to preſcribe them a few drops of ſpirit of hart's-horn 
in water, many, he thanks God, were by this means ſnatch'd from the 
jaws of death. And how could the venereal diſeaſe have been cured, had 
not this art taught us the uſe of mercury? To what purpoſe ſerved all 
the purges, glyſters, vomits, and other things of that tribe, till this was 
diſcover d ? By this Paracelſus raiſed himſelf a name, and Carpus be- 
came immenſely rich. But I ſhould never have done, were I to enume- 
rate all the uſeful diſcoveries made in the curative part of medicine by 
means of chemiſtry ; which has put nnmberleſs remedies of great virtue 
into our hands, that the Galeniſts were ſtrangers to. I need not on this 
occaſion mention Mr. Boyle's Ens Veneris, fo ſerviceable in the rickets; nor 
the chemical oil of cinnamon, ſo ſucceſsful in all female diſorders, and 


particularly thoſe of hs 2 Nor is the art of chirurgery, which regards 


only the cure of the ſolids, leſs indebted to chemiſtry ; as will be fully 
ſhewn under the proceſſes in our third part : So that this art evidently ap- 
pears to be highly neceſſary and uſeful in every branch of phyſic. But l 
would not have it inferr'd from hence, that the antient phyſicians diſ- 
honour'd their profeſſion by their ignorance hereof ; tho', doubtleſs, had 
they underſtood chemiſtry, they would have practiſed to greater advan- 
tage: and thus much themſelves acknowledge in effect. Galen declares, 
that he long, in vain, endeavour'd to find out what it was in roſes which 
had the power of cooling: Now, if he had ever diftilld them, he would 
have obtain'd their native ſpirit or quinteſſence, which contains all the vir- 
tues of the flower, has the faculty of cooling, and makes the roſe to be what 
it is. Hippocrates, tis certain, perform'd many excellent cures without the 
aſſiſtance of chemiſtry; but then he acquired his skill by many repeated 
experiments, which ſhew'd him what was ſerviceable, and what prejudicial 
in every diſeaſe; and this could not be done without much hazard to the 
patient. As we are acquainted with a great variety of things unknown 
to the antients, the arguments drawn from their phyſic, without the late 
aſſiſtances, and particularly that of chemiftry, are not to be relied on. We 
muſt own however, that phyſic has been a conſiderable ſufferer by 
chemiſtry, from the licentious way of reaſoning introduced into it ; and th? 
fondneſs of chemiſts in extolling every rotation of the furnace for 2 
medicine: yet the faculty at Paris carried their reſentment too high, wie! 


they woud have utterly expelled it their art; for when uſed under = 
Imi- 


. 


* 
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limitation, nothing can 


than chemiſtry. And for fuller proof of this momentous aſſertion, I refer 
myſelf to the works of thoſe two unexceptionable authors, the great Lord 


Bacon and the excellent Mr. Boyle; after whom there is ſcarce any author, 
in this way, deſerving to be mention'd, at leaſt, in compariſon of them + 
their ſucceſſors having done little more than repeat their experiments, 
or barely tranſcribe their works. The beſt phyſicians ſince their times, 


be more conducive to the advancement of phyſic, 


have been ſhamefully ignorant in chemiſtry ; and the beſt chemiſts as 


generally unskilld in medicine“. 


* The general ignorance of the antient | 

hyſicians in the chemical part of their 
profeſſion, led ſome of their modern ad- 
mirers into a firm perſuaſion, that che- 
miſtry was of no ſignificance therein: as 
if, becauſe neither Hippocrates, nor Galen, 
ever ſaw a diſtill'd water, all ſuch waters 
muſt be a trifle. The firſt application of 
chemiſtry to the purpoſes of medicine, we 
have already traced out in the hiſtories of 
Baſil Valentine, Paracelſus, and Helmont. 

n the days of Helmont, this kind of 
knowledge had gain'd conſiderable ground; 
and two men of eminence, Sir Theodore 
e e, and Quercetan, proſeſs d it pub- 
lickly at Paris ; tho they were ſtrenu- 
ouſly oppoſed therein by the faculty, who 
commiſſion d one of their members to 
write an apology for Hippocrates and Ga- 
len, againſt the innovators : But theſe 
ſtill proving obſtinate, were in the year 
1603, publickly cenſured, condemned, and 
ejetted, together with their writings, and 
their art, by the conſent of the whole 
college. This raſh proceedure only the 


divulge their experiments, and made their 
doctrine more 1 after: upon which, 
the phyſicians of Europe divided into ſe&s 
under the name of Galeniſts and Chemiſts. 
Many a learned pen was now drawn in 
defence of the antients ; and many an one 
to recommend the new-found art. In the 
mean time, freſh diſcoveries in chemiſtry 
wero daily made, and the number of its 
admirers increaſed; ſo that the Galenifts 
themſelves were at length prevailed upon 
ſecretly to try the effects of chemical me- 
dicines: which gave them to ſee, that 


be raſhly condemned by the lump. And 
this at length ended in a friendly union of 
the two pharmacies, Galenical and Chemi- 
cal; which muſt be allow'd one of the 
greateſt and happieſt acceſſions the art of 
medicine ever receiv'd. 'The methedus pre- 
ſcribendi entirely depends upon a know- 
ledge of chemiſtry ; and to the want of 
this are owing thoſe groſs errors ſo fre- 


ters, in ordering the ſtanding medicines of 


more excited the chemiſts to write and 


the ſhops, 


Uſes 


chemiſtry was not, as mw imagined, to 


quently committed by diſpenſatory-wri- 
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| _ Uſes of Chemiſtry in the Mechanical Arts. 

| N E third uſe of chemiſtry is mechanical, or, in the mechanical arts; to 

diftinguiſh it from that. other branch of mechanics, the doctrine of 

motion; which belongs to mathematics. 

Mechanics, as here conſidered, is the art of changing ſenſible bodies, for 

human uſes, without the exactneſs, and preciſion of geometrical rules, and 

demonſtrations: in which ſenſe, a work, or effect of ſuch art, is call d à 
piece of mechaniſm | ek 

8 Now the prime uſe of chemiſtry is in ſuch arts: none of which but has 

v0 | received great improvements, and is ſtill in a way of receiving many more, 

from this noble art; which on this very account has ever been held in the 

higheſt eſteem by princes, and great men, who had the intereſt of trades, 

arts, and manu - 570 at heart. We ſhall ſpecify its uſes in ſome of the 

more conſiderable: and, n 

Uſefulneſs of che- 1, In the art of painting; an art which forms figures, by the draught of 

* — gg lines and colours, and touches ſurfaces till they reſemble natural bodies, 

ent Now there is nothing painting ſtands in ſo much need of, as chemiſtry : the 

reat point a painter is ſollicitous about, is to have good colours, that is, 

duch as ſhall retain their luſtre, force, hue, homogeneity, and tranſparency; and 

tis by chemiſtry alone that ſuch colours are prepared: witneſs ultra marine f, 


what, 


And particularly the firſt, which 


cinnabar ||, vermillion**, lacca ft, &c. 


is a noble vivid blue, and the only durable colour of the kind; all 


* »The antients,” ſays Sir I/. Newton, 
©« made two kinds of mechanics: rational, 
« which gs: er by demonſtration ; and 
* prattical, to which belong the manual 
*_ arts, whence the name mechanics was 
„originally taken. But in regard artifi- 
„ cers uſually work inaccurately, by this 
„% means mechanics have come to be di- 
«© ſtinguiſhed from geometry; ſo that 
* whatever is accurately done, is referr'd 
* to geometry, and the reſt, leſs accurate- 
iy perform'd, to mechanics. Yet does 
« not the difference lie in the thing, but 
« wholly in the men, He that works in- 
« accurately, is an imperfe&t mechanic; 
« and he muſt be allowed the beſt of all 
„ mechanics, who works the moſt accu- 
« ratcly of all. In effect, mechanics, or the 
% mechanic arts, are, as it were, the ba- 
% fis of geometry; the drawing of right 
©« lines and circles, which geometry is to 
« confider, being wholly mechanical.” 
Pref. ad Phil. Nat. Pr.nc. Math, 


other 


” f Ultra marine. The method of prepa- 


rin it, we have already given in the notes 
p. 137. | | 


| Cinnabar. See what we have already 
obſerved hereof, in the notes, p. 132. 

** Vermillion, the antient minium, is pre- 
pared of native cinnabar, by grinding it 
ap with ſpirit of wine, and urine, and then 
drying it. 

tt Lacca, or lake, is a fine red, of three 
kinds, viz. Venetian, dove-colour'd, and liquid: 
the firſt is made of the bone of the cuttle- 
fiſh pulverized, and colour'd with a tinc- 
ture of cochineel, and Braſil wood, boil'd 
in a lixivium of burnt alum, arſenic, na- 
trum, or the ſalt of kali, reduced into 4 
paſte, and form'd into tablets or cakes. 
The ſecond is made of ſhreds, flox, or 
ſheerings of ſcarlet, boiled in the ſame lye 
as the former, ſtrained, and caſt upon 
powder'd chalk, and alum, to be form'd 
into tablets. The third is only a tincture 
of the wood call'd Frnamboug, drawn by 
acid juices, Savary. There 
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lues, and conſequently the greens depending thereon, fading, and loſin 

—_ beauty in conſe +: time. Thy proceſs for making it, 8 
ſomewhat long: See Anth. Neri, de produfto azyron. Add, that it is che- 
miſtry which teaches how to mix and compoumd colours; what vapours ſpoil 
5 and deface em; and what means, as varnifhes, &c. are to be uſed to pre- 
3 e em. s | | | | 
= E. to the other branch of painting, viz. on glaſs, whereby colours are p. tig 6 
aid on that body without deſtroying irs tranſparency ; tho? it be of an an-. | 
tient ſtanding, yet was almoſt loſt, and only at length reſtored by means of 
chemiſtry. Kunckel was the firſt who retrieved this noble art; who, tho he 
ſpeaks of it in terms ſcarce intelligible ; yet was undoubtedly well ſeen 


therein *. | | 3 


There are alſo yellow lakes, orange | that the glaſſes may Join in the outlines of 
lakes, &c. procured, in the like way of the figures, and the folds of the draperies; 
tintures, from broom-flowers, poppies, | that ſo the carnations, and other finer parts 
flower-de-luces, roſes, violets, mallows, &. may not be damaged by the lead, in join- 
Auth. Neri, de re vitrar. „„ ing the pieces together. 
* The colours uſed in ftaining or paintin he diſtribution made, they mark all 
on glaſs, are all of the meralline, or mineral | the glaſſes, as well as the 2 with 
kind, and not procured without chemical] letters, or numbers, that they may be 
operations, and many of em painful ones known again. Which done, applying 
too: Black, according to Felibien, is made] each part of the defign on the glaſs in- 
of ſcales of iron, ground with glaſs beads :| tended for it, they copy, or transfer the 
White, with ſand, calcined, pounded, mix-| ſame upon the glaſs, with the black co- 
ed with ſalt- petre, and the mixture recal-| lour diluted in gum-water, by tracing and 
cined, repulveriz'd, c. Yellow is leaf-| following all the lines and ſtrokes as they 
filver, ground, and mix'd in a crucible, | appear thro' the glaſs, with the point of 
with fulphur or ſalt-petre ; ground a ſe-| a pencil. 
| cond time and mix'd with oker. Red is| When the firſt ſtrokes are well dried, 
made of litharge of filver, and ſcales of| which happens in about two days, if the 
iron, gum arabic, glaſs-beads, blood-ſtone, work be only in black and white, they 
c. Green, of 4s uſtum, black lead and] give it a ſlight waſh over with urine, gum- 
ſand calcined, and incorporated; then ſalt-| arabic, and a little black ; and this ſeveral 
petre added; then calcined a ſecond time, | times repeated, according as the ſhades , 
and a third time yet e'er it be uſed. Blue, are deſired to be heightened : with this 
le and violet, are prepared like green, | circumſtance, never to apply a. new la 
only leaving out the & uſtum, and in lieu] till the former is ſufficiently dried. This 
| thereof uſing ſulphur, for sky blue; peri-] done, the lights and riſings are given b 
gueux for purple; and both for violet. We rubbing off the colour in thoſe places wit : 
muſt add, however, that theſe colours area wooden point, or the handle of the 
not univerſal ; moſt painters on glaſs ha- pencil. 3 
ving their particular ones, which they] As to the other colours above mentio- 
keep ſecrets. | | ned, they are uſed with gum-water, much 
Method of ftaining or painting on glaſs. as in painting in miniature ; taking care 
To paint on glaſs, they firſt deſign their] to apply them lightly, for fear of etfacing 
ſubjet on paper; then make choice of] the out- lines of the deſign ; or even for 
pieces of glaſs, proper to receive the ſe-| the greater ſecurity, to apply them on the 
veral parts; and thus proceed to diſtribute] other fide : eſpecially the yellow, which 
the deſign on the paper it ſelf into pieces| is very pernicious to the other colours, by 
luitable ro thoſe of the glaſs: contriving, W therewith. 1 
| D 
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Zuawelling . 


Theory of CnemisrRy. MM 
A third manner of painting, call'd enamelling, or the art of lenses the fi- 
neſt colours on metals, and precious ſtones, ſtands wholly on the footing of 
chemiſtry: nor can any thing be written on the ſubje& but what is fetch d 
from that art f. See /ſaacus Hollandus on enamelling. 1155 


And here too, as in pieces of black and 
white, particular regard muſt be had, not 
to lay colour upon colour, or lay on lay, 
till ſuch time as the former are well 
dried. It may be added, that yellow is the 
only oolour that penetrates the glaſs, and 
incorporates therewith by the fire: the 
reſt, and particularly the blue, which is 
very difficult to uſe, remaining on the ſur- 
ſace, or at leaſt entering very little. 

When the painting of all the pieces is 
finiſh'd, they are carried to the furnace 
to anneal, or bake, and fix the colours 
thereon. This furnace is ſmall, and built 
of brick; a little above the bottom is an 
aperture to put in fuel, over which is a 
grate, which traverſes the furnace, and 

vides it into two parts; above this is an 
aperture, thro' which to take out pieces, 
and examine how the coction goes for- 

ward. ? 
On the grate is a ſquare earthen pan, on 
one fide whereof, is a little aperture, thro 
which to make the trials, placed directly 
oppolite to that in the furnace deſtined 
for the ſame end. 

In this * are the pieces of glaſs placed 
in the following manner: firſt, the bot- 
tom is covered with three ſtrata of plaiſter, 
or beaten lime, ſeparated from each other, 
by two others, of broken glaſs; ſerv- 


fire for the two firſt hours muſt be very 
moderate, 
tion as the cottion advances, for the ſpace 
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2, in 


to be increaſed in propor- 


of ten or twelve hours, in which time it 
is uſually compleated. At laſt, the fire, 
which at firſt was only of charcoal, is 
made of dry wood ; ſo that the flame co- 
vers the whole pan, and even iſſues out at 
the chimneys. 5 . 
During the laſt hours, they make eſſays 
from time to time, by taking out pieces 
thro* the little aperture of the furnace, 


to ſce whether the yellow be per- 
fe, and the other colours in Hoot on 
der. When the annealing is thought ſuf 
ficient, they proceed haſtily to extinguiſh 
the fire, which otherwiſe would ſoon 
burn the colours, and break the glaſſes, 

t The enamels. or colours uſed in this 
art, have for their baſis a pure cryſtal glals 
or frit, ground up with a fine calx of lead 
and tin prepared for the purpoſe ; with 
the addition, uſually, of white ſalt of tar- 
tar. Theſe ingredients baked together, 
are the matter of all enamels ; which are 
made by adding colours of this, or that 
kind, in powder, to this matter, and melt- 
ing or incorporating 'em together in afur- 
nace : when melted, they are caſt into wi- 
ter; and when dry, melted over again, and 
the colour rais'd, or taken down at dif- 
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ing to ſecure the painted glaſs from the 
too intenſe heat of the fire. The glaſſes 
are laid horizontally on the uppermoſt 
layer of this plaiſter or lime. 

This firſt row of glaſſes they cover with 
a lay of the ſame powder, an inch deep ; 
and over this lay another range of glaſſes : 
2 thus alternately till the pan is quite 

ull. | 

The pan thus prepared, they cover u 
the furnace with tiles, or a ſquare table 
of earth cloſely luted all round ; only lea- 
ving hve little apertures, one at each cor- 
ner, and another in the middle, to ſerve 
as chimneys. 

Things thus diſpoſed, there remains no- 
dhing but ro give fire to the work: the 


cretion. For white enamel, Neri direct 
oply manganeſe to be added to the 
matter. For azure, zaffer mix'd with 
calx of braſs. For green, calx of bras 
with ſcales of iron, or with crocus marti, 
For black, zaffer, with manganeſe, or witl 
crocus martis; or manganeſe with tartsr. 
For red, manganeſe, or calx of copper # 
red tartar. For purple, manganeſe 1 
calx of braſs, For yellow, tartar and man 
ganeſe. De Arte vitrar, : 
Enamelling, to appear in perfeQion, 
{hould only be prafiifed on plates of gold 
the other metals being leſs pute: cop 
per, for inſtance, ſcales with the applice 
tion, and yields fumes; and filver tum 
the yellows white, Nor muſt the pet 
m 
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2% In the art of dying, 


by which we mean that noble invention of ting- Dre. 
ing wools, ſilks, linnens, 


For moſt of the 


with the brighteſt colours. 


beſt colours are owing to chemiſtry, particularly blue, i. e. indigo; and red, 
i. e. ſcarlet ; which laſt was firſt introduced by Kuffelaer, a dyer of Lions, 
who married Drebel's daughter, from whom he had a MS. of the father, 
about dying a flame colour, which furniſhed him with the firſt hint. | 


For Drebel finding, 
rit of nitre |], way 
ri men 
tin. | 
ter, nor ſalt can deſtroy. 


made flat ; for in ſuch caſe the enamel 
erackles: to avoid which, they uſually 
force em either a little round, or oval; 
and not too thick. | 

The plate being well and evenly forg'ds 
they uſually begin the operation by lay- 
ing on « couch of white enamel, on both 
ſides, which prevents the metal from ſwel- 
ling or bliſtering : and this firſt lay, ſerves 
for the ground of all the other colours. 

On the plate, thus enamell'd with white, 
they calk or trace the deſign to be paint- 
ed; touching and finiſhing it up with ſome 
other colour. This done, the plate is ſet in 
a reverberatory furnace, to fix the colour ; 
and the other coloursapplied in like man- 
ner in their turns. The white colour of 
the ground ſerves for the lights, and is 
therefore ſpared in all the places where 
ſuch heightnings are required. Pelibien, 
Prin, de I Architect. de la Sculpt. &c. 


** Indigo is a fecula procured from the | 


leaves of a ſhrub of the ſame name ; fre- 
quent both in the Eaſt and Veſt Indies; 
where they plant and cultivate it with 
reat care. When ripe, i. e. when the 
leaves are brittle, and break by only touch- 
ing, which happens in two months after 
the are planted, they cut em, tye em up 
in bundles, and lay em to rot in large 
vats of river, or ſpring water. In three 
or four days, the water boils and ferments 
by mere force of the plant heating it, &c. 

pon this they tir it up with large poles; 
and then letting it ſtand to ſettle again, take 
out the wood, which is now void both of 
leaves and bark. Laftly, continuing to ſtir 
what remains at bottom diyers times, after 
it has ſettled for good, they let out the 
Water, take the ſediment which re- 
mains at bottom, put it in forms, or 


by chemical experiments, that cochineel with ſpi- 
ed ſuch a colour ; and finding withal, by further expe- 
t, that the pure ſpirit of nitre corroded cloth, he temper'd it with 
And hence aroſe that celebrated colour, which neither fire, nor wa- 


Beſides, 


moulds, and expoſe it in the air to dry: 
and this is indigo. This is the moſt uſual 
way of preparing it. Others praQiſe it 
with ſome variety, | 

Authors are divided, as to the nature 
of cochineel ; ſome taking it for a worm, 
and others for the grain or ſeed of a tree. 
F. Plumier, the Minime, maintains the 
former opinion, and Pomet the latter. 

It may perhaps be ſaid they are both in 
the right, and yet both in the wrong; and 
that there iscochineel of either kind, This 
at leaſt, appears from the account given 
by Dampier ; who deſcribes each kind. 

The cochinee] worm, he ſays, is an in- 
* ſe& gender'd in a fruit reſembling a 
„ pear: the ſhrub which bears it, is * 
or ſix foot high, and call'd tonn a, of 
* which they have whole plantations a- 
© bout Guatimala, Chepe, and Guexaca, A- 


% top of the fruit grows a red flower, 


« which when mature, falls on the fruit; 
* and that opening, diſcovers a elift two 
* or three inches diameter. The fruit 
© then appears full of littrle red inſects, 
{© having wings of a ſurprizing ſmallneſs, 
&« and which would die and rot there, if 
© not taken out. The Indians therefore 
« ſpreading a cloth under the tree, ſhake it 
« with poles, till the inſeQs are forc'd ra 
« quit their lodging, and fly about the 
* tree, which they cannot do many mo- 
«© ments, but tumble down dead into the 
«© cloth ; where they are left till en- 
« tirely dry. When the inſe& flies, it is red; 
« when fallen, it is black; and when dry, 
« white; it afterwards changes colour, 
1 Corhineel grain, or, as Dampier calls it, 
ſylveftris, „ is a red berry, growing in 
« America, found in a fruit reſembling that 


« of the cochineel tree, or tonna, The 
D da « firſt 


Art of glaſs. 


1 : 
1 


— 


Theory of CnENMIST Rx. 
Beſides, no colours will ſtick to wool, or ſilk, unleſs there have firſt been 
fermentation, which is purely chemical. If then I would dye filk, e. gr. 
net, there are two things required: 1, a proper colour; and 20, that 
the colour ftick to the (ilk ; both of which depend on chemiſtry. For as to 
the firſt, if the ſilk be firſt boil'd in a lixivium, the colour readily adheres: 
And as to the ſecond, that colour cannot be prepared without Aqua fortis, 
or. ſpirit of nitre; and that again, as already obſerved, is to be temper'd 
with tin : And thus all the durable metallic colours are only to be had by 

this art. Nor can a dyer uſe em to their utmoſt advantage, without the 
aſſiſtance thereof. | | | | 
3, In the art of glaſs ; an art, how noble, how neceſſary, and how ad- 

vantageous to mankind ! by which alone we let in light, and warmth, 


and keep out the air, filth, Cc. ; 


Its firſt riſe * it had in Egypr, and its perfection in England. But bot 


are apparently owing to chemiſtry. 


It is made of ſand calcined, or of flints often ignited, and as often ſud- 
denly extinguiſhed in water, to render them friable, and then pulverized, and 
mix'd with an equal quantity of vegetable aſhes, for the ſake of the fix'dal- 


« firſt ſhoots produce a yellow flower; 
% then comes the fruit, which is long, 
« and when ripe, opens with a clift of 
« three or four inches. The fruit is full 
« of kernels or grains, which fall, on the 
« leaſt agitation, and which the Indians 
« take care to gather. Eight or ten of 
% theſe fruits may yield about an ounce 
« of grain. | | 


« This berry yields a dye almoſt as 


« beautiful as that of the inſeQ, and a 


« perſon may be eaſily deceived in them ; 
« tho' the firſt is much lefs eſteem'd.” 

* Neri traces the antiquity of glaſs as 
far back as the time of Fob: That writer, 
ſpeaking of the value of wiſdom, c. 28. 
v. 17. ſays, that gold and glaſs are not to 
be equal'd to it: ſo, at leaſt, our verſion 
has it, after the Septuagint, Vulgate, the 
Syriac, St. Ferom, &c. But in other tranſ- 
lations, as well as in the original Hebrew, 
the word glaſs is not ſeen : inftead there- 
of, the Chaldee uſes cryftal ; the Arabic, 
jacinth ; the Italian, Spaniſh, French, Dutch, 
a diamond; the Thargum, a looking-glaſs; 
Pagninus, « precious ftone ; Vatable, a be- 
ryl, &c. The reaſon of all this diverſity 
ariſes hence, that the original word Ze- 
chuchich comes from the root Zacac, which 
ſignifies to purify, cleanſe, ſhine, be white, 
or tranſparent ; whence the ſame word 
is applied to frankincenſe, Excd. 30. 34. 


- 


8 the Septuagint renders it pellucid: 
ſo that the word may equally ſignify any 
thing beautiful, and tranſparent ; and 1s 
by no means peculiarly appropriated to 
expreſs what we now call glaſs. 

Obſerv. in Anth. Neri. | 

Pliny relates, that glaſs was firſt dil. 
* covered by accident in Syria, at the 
% mouth of the river Belus, by certain 
% merchants driven thither by the for- 
„tune of the ſea, and obliged to conti- 
* tinue there, and dreſs their victuals by 
ce . a fire on the ground; where 
there being great ſtore of the herb kai, 
„that plant burning to aſhes, its ſalt 
% mixed and incorporated with ſand or 
« ſtones fit to vitrify or make glaſs 
Hiſt. Nat. lib. 36. 

Dr. Merret will have glaſs as antient 4 
eicher pottery, or making bricks ; for that 
a kiln of bricks can ſcarce be burnt, o 
a batch of pottery be made, but ſome of 
the bricks, and the ware, will be at leaf 
ſuperficially turn'd to glaſs: ſo that f 
muſt have been known at the building d 
Babel, and as long before as that art Wi 
uſed ; and likewiſe by the Egyptians, & 
an Be gg the [fraelites were many year 
employ'd in making bricks. Obſerv. in Anh 
Neri. Of this kind, no doubt, was that 
foſſil glaſs mentioned by Ferrant. Impera. 
to be found under ground in places whets 


) great fires had been. Lib. 25. c. 5+ 
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caline ſalt therein: the whole they heat, and boil, till it becomes | BZ 
als *. | | 7 000 | 
g If the ſand or ſtone be in too great quantity, or be not beat ſmall e- 
nough, the glaſs is greeniſh 3 but the more ſalt, and the finer the calx, the 
more clear and beautiful the glaſs. | OOO Ok 
In effect, glaſs is only an alkali ſalt, united with a calx or earth; and 
the more fixed the ſalt, and the purer the earth, the finer the glaſs: but 
then the more ſalt, and the finer the glaſs, the leſs it endures the air; as 
being ſubject to veins and cracks, and being eaſily prey'd on, and diffolved 
by the water in the air. : 
And the more the earth, the greener and more opake the glaſs; but 
withal the more durable. Add, that the finer the glaſs, the more it 
changes bodies put therein. 8 5 
4 In the art of gems, by which we mean the art of making precious 4 of gems. 
ſtones or gems, of cryſtal or glaſs, to vye in beauty, eolour, hardneſs, Cc. 
with natural ones. _ | | 
To the perfection of this art, two things are required: Firſt, the Mit twrnson- 
giving the glaſs or cryſtal an exceeding hardneſs, ſolidity, and tranſpa- 
rency. And, 29, the giving them a — and tranſparent colour or 
Water. | 
Now, the two ſorts of matter juſt mentioned, cryſtal and glafs, have Glaſs — — 
each their particular advantages, and defects; by which they are diſ-thwmef. 
oſed, and indiſpoſed to come up to the quality of gems : Cryſtal, for in- 
ſtance, has a noble hardneſs, compactneſs, and pellucidity; but then it 
does not take colour: at leaſt the art of tinging or ſtaining it, is not now What is want-- 
known. The chemiſts of the laſt age, tis true, ſeem to have underſtood it & eryſighe 
better: Kunckel particularly had a method of dying cryſtal of a beautiful 
red, by means of a little gold ; but the ſecret periſh'd with him f. 
Mr. Boyle, in his excellent treatiſe of gems, has endeavour'd to retrieve 
this art, and to ſhew how a cryſtal matter may be converted into a real 
gem; but he never brought the thing to bear himſelf. All his cryſtals crack d, 
and flaw'd; which flaws, Cc. the air entering, corrupted and diſſolved 
them : ſo that in a little time they loſt all their tranſparency. Sag 
As to glaſs, it receives any colour, and that in all imaginable perfection; What in glaſu 
but then it wants both of weight, compactneſs, and hardneſs; witneſs its 
being cut by a cryſtal, as by a diamond: But, which is more, it is de- 
fective too in the point of ſmoothneſs, and poliſh :for if irs ſurface be a little 
rubbed, or ground, it appears rough and nnequal, and loſes all its tranſ- 
parency and beauty; whereas rock-cryſtal takes the nobleſt poliſh. How- 
ever, in point of colour, glaſs excels every thing. 
» | 


* The nature and ingredients of glaſs, | in ſubſtance ; yet the induſtry of the 
me the proces, of making it, & c. we chemiſts has found means of making it 
ave already deſcribed in the notes, 5.139, | ſerve for the baſis of precious ſtones, 


14 : i with all the advantages of colour. Tho 
Tho cha, in not being fuſible, be- | we cannot fuſe, we can calcine, and make 


To 


comes unſuſceptible of dyes, or tinctures I frit of it. 
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long as any rifes. When the glaſs is 
perf 4 
und za 


three hours, that the colour may incor- 
N N with the metal: then ſtir and mix 


metal that has had no manganeſe, paſs it 
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ff 


To make, e. gr. a fine, vivid, durable blue; take pure ſalt, and ſea- 
ſand : boil theſe a long time in an intenſe fire, then mix a tincture of 
copper; and continue the heat till all three be'fufed, and vitrified : the re- 


l The art of imitating precious ſtones. 
in plaſs, is too curious and conſiderable | 
to be paſs'd over without further notice; 
ſome of the leading compoſitions therein, 
we ſhall briefly point out, on the autho- 
rity of. the never-enough to be commend- 
ed Neri. 20D 

To make a ſea-oreen glaſs ; Take cry- 
Kal frit, withour allowing it any manga- 
neſe; melt it, and when clear, a alt, 
will be found ſwimming a-top, in form 
of an oil, which is to be skim'd off, as 


ified, mix calcined braſs, 
r; and add the mixture to the 


melted cryſtal. Let the whole ſtand 


hem again ; take a proof, and either 
Heighten or take down the colour. — - 
For an emerald colour glaſs, uſe cryſtalline | 


thro water once or twice, to get out all 
the ſalt; add half the quantity of com- 
mon white metal made of polverine ; and 
when the mixture is well purified, add 
braſs thrice calcined, and crocus martis cal- 
cined with brimſtone, and reverberated: 
If any blueneſs remain, add more of the 
Crocus —=— Foy a twrcois-colour. glaſs, evaporate 
all the moiſture from a ſea · ſalt, till it be- 
come white; then pulverize it: this pow- 
der add, by degrees, to a ſea-green cry- 
ſtal metal, mentioned above, mixing it 
well together, till the ſea- green loſe its 
tranſparency, and become opake, which 
is the effect of the ſalt, now vitrified. 
Upon this, a little paleneſs ariſes, and by 
degrees the sky-blue, which is the colcur 
of a turcois-ftone. —— 7b make calcidonys, 
jaſpers, and agats, in glaſs; diſſolve ſilver in 


Aqua fortis, and alſo mercury in Aqua 


fertis ; mix the ſolutions in a glaſs body, 
and to the mixture add ſal-ammoniac ; 
when diſſolved, add zaffer, manganeſe, 
ferretto, crveus oy thrice calcined cop- 
per, blue ſmalt and red lead, all in pow- 
der; keep the body ſtopp d ten days, ſtir- 


been uſed: to twenty poun 
| two ounces and @ half of the powder; 


Ting it daily: then put it in a ſand-fur- 


ſult will be a gem, or emerald, nothing inferior in beauty to a native one; 
and ſuch, as we have known the moſt experienced lapidaries deceived 
Hat: as . „ 


We 


nace-; in twenty-four hours the Agua for- 
tis will be evaporated, leaving a powder 
at bottom. Laftly, take very clear metal, 
made of broken pieces of cryſtal, and cry- 
ſtalline veſſels, and white Faß that has 

of this, add 


mix, and incorporate them, and let then 
ſand in the fire twenty-four hours ; upon 
this, when: grown cold, waves and clouds 
of beautiful colours will begin to appear, 
Add, tartar, vitrified ſoot, and crocus ma- 
tis, calcined with brimftone, all poy- 
der'd and mix'd, to the compoſition : let 
it boil, and ſettle twenty-four hours; and 
then make-a glaſs body of it, which put 
in the furnace again and again, till there 
appear fine ftreaks, and ſhades of blue, 
red, ſea- groen, N and all other c0- 
lours; in which ſtate it is ready to be 
wrought into variegated veſſels, Sc. 

To make a gold. yelloc in glaſs, mix eij - 
ſtal frit with common glaſs frit, and to 
the mixture add tartar beaten and ſearced, 
and manganeſe ; place. them in a furnace 
four days, with an ordindry fire ; when 
ſutficiently purified, and colour d, work 
it. Fr a granat colour, to cryſtal, and 
common frit mix'd, add manganeſe, an 
zatter ; 2 them in a pot, and keep then 
in the furnace twenty-four hours. 
an amethyſt colour, to cryſtal frit add mat 
ganeſe and zaffer, as before. F aſe 
phyr colour, either to common or 
frit, &dd zaffer and manganeſe; mix and 
melt them in the furnace, and, wha 
well-colour'd, work it.—— Fr a black & 
lour, to cryſtal and common frit, add cal! 
of lead and tin; mix, and ſet them in the 
furnace : when the metal is melted, 
pure, add powder of calcined ſteel, ſcalei 
of iron; after boiling with the mixture, 
let them ſtand and ſettle twelve hours. 
For à ſnow-white, to cryſtal frit add cal 
eined tin, and manganeſe; mix them, 
and ſer them in the furnace to refine, fo! 
eighreen hours: then caſt the matter inte 
water, and make a proof: if it be 100 


clear, add more of the tin. Fr a mar 
n ' 


without purifying, ſuffices.— For a deep 
red, put cryſtal frit, broken white laſs, 
| and calcined tin, in a pot to melt, and pu 
rify ; and when in fuſion, add calcined 


WS fcc], ana ſcales of iron, well powder'd, 


thereto ; mix, and let them incorporate 
five or ſix hours Make an eſſay, and if 
the metal be too black or opake, add 
braſs calcined to a redneſs ; mix, refine, 
and make eſſay as before, till it be of a 
blood red; and work it ſpeedily, left it 


—_—_ loſe its colour. 


* It is no inconſdpreble improvement of 


e art of imitating gems in glaſs, to make 
uſe of glaſs of lead; the ſtones produced 
bereby, far exceeding thoſe made of com- | 


mon glaſs, or even of cryſtal, in point of 
colour. To prepare this glaſs, the lead is 
fiſt fuſed and calcined in a kiln; then 
re-calcined by a reverberatory fire; and 
laſtly, polverine or rochetta frit being 


2M mixed therewith, and the whole ſet in 


| the furnace for ten hours, it is caſt out 
into water, and the glaſs ſeparated from 
the lead. | 

This glaſs may be blown or work d in- 
do reſſels, after the uſual manner. It 
becomes of an emerald colour, by the addi- 
tion of palyerine frit to purify it, and 
braſs thrice calcined, and crocus martis 
made with vinegar, incorporated there- 
With—4 topaz-colour, by uling cryſtal frit 
inſtead of polverine frit, and adding half 
the quantity of yellow glaſs. A4 granate 
colour, by adding cryſtal frit, manganeſe, 
3 and zaffer. gold. colour, by adding 
= Cryſtal frit, braſs thrice calcined, and 
| 70:45 martis,—— Colour of labis lazuli, by 
Adding the ſnow-white glaſs above-men- 
boned, with the painters blue ſmalt. Neri 
_ ſupra, 


| 


Il colour, cryſtal frit melted, and work'd | 


- , N 5 


be, that it have as little ſalt as poſſible, 
to fuſion. Of 
I. Homberg made 


18 alſo a coarſer tripoli found in France, of 
the too great ex- 


"= 


— S 22 
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9, In the art of foſſils ; it being chemiſtry alone that ſhews to find the 
meralline glebe or ore in the mines; to judge of the value, and richneſs Wal 
of earths ; ro diſcover whether or no there be any metal in them, and 
what metal it is; as alſo how they are to be dug, and the metal procured, al 


and ſeparated from all heterogeneous matters; 
cleared of other metals mix'd therewith. 
Tis certain, the Spaniards have loſt many millions 


and laſtly, how it is to be 


in America, for want 


of the method of ſeparating gold from other matters, by mercury; for 
old is there rarely found without being mix d with other bodies, and this 
0 ſtrongly, as not to be ſeparable by Aqua fortis, nor by any other means; 
till a chemiſt, invited over into Peru on that occaſion, firſt applied mercury, 
which, uniting the gold to itſelf, left the reſt behind *, 
We are told of another, who had the art of ſeparating all the ſulphur 
from tin ; which left the metal as fine as ſilver : but that ſecret periſhed 


Art of metal, 


with him. 


6, In the art of metals, by which we mean the art of refining metals, 
and rendering them malleable, and fit ro be wrought into utenſils, and other 


occaſions of life. 


Now the malleability of metals, as already noted, depends on their 
being free of ſulphur: Thus, a little arſenic, or other ſulphurous mat- 
ter, being added to gold, it immediately commences friable, and es- 


fily crumbles into a fine powder. 


part, therefore, without carrying any 
with it; it muſt be known what bodies attract, and draw the ful- 


phur to them, leaving the metal behind; which is a thing chemiſtry 
alone can teach, and by which the Spaniards fave immenſe riches 
In their American 'works, which would otherwiſe be loſt. All the ſecret 


the cavity of the mould ; and as ſoon u 


a paſte by ſqueezing it between the fin- 
gers; and there with fill a little flat cru- 
cible, preſſing it lightly into the ſame : 
then ſtrew ſome dry powder of the Venice 
tripoli over it; and on this lay the ftone 
intended to be moulded; preſſing it ſtrong- 
ly into the ſame with the fingers, and 

atting down the tripoli all around it. 


Here letting it remain a while, for the 


moiſture of the French tripoli to penetrate 
the Venetian; turn the crucible upſide 
down; upon which the ſtone falls out, 
leaving its impreſſion behind. 

The crucible having now ſtood till 
perfectly dry, take a piece of glaſs of 
any colour at pleaſure, and of a ſize an- 
ſwerable to the work intended, and ex- 
poſe it in a furnace till it begin to ſhine, 
which ſhews it ſufficiently ſoftned for 
the impreſhon. Upon this, immediate- 
dy apply it with a piece of iron into the | 


To purge out all the ſulphurous 
of the metalline part along 


it has taken the impreſſion, ſer the ery 
cible in a warm place in a furnace, that 
the glaſs may cool by degrees, without 
cracking : when cold, it is taken out d 
the crucible, compleat. f 
To copy a ſtone in Creux, that is, in- 
boſs d, or wrought in Relievo; or to copy 
is Relievo a ſtone wrought in Creux, p 
thus: : 
Take the impreſſion of the ftone in 
Spaniſh wax, or ſulphur, and pare 
that is ſuperfluous on the edges; mould 
chis waxen impreſſion, in a crucible 
tripoli, in the ſame manner as if it were 
ſtone ; and take an impreſſion thereof in 
a piece of glaſs, as above taught, Aen. dt 
TA ad. An. 1716. 8 
* See what has been already delivert 
hereof, in p. 70 & 74. 
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conſiſts in caſting in an alcali ſalt, which abſorbs the ſulphur, and leaves 
the metal untouch'd. | . | 
"Tis chemiſtry, which alone teaches how to temper metals, and make 
them ductile, or rigid, or hard, or tender, Oc. Thus pure gold is ſcarce 
of any real ule in life, as being ſo exceedingly ſoft, and periſhable ; but 
ſuſe it with a little copper, and the colour riſes more beautiful, and the 
metal more firm and durable. The ſame may be ſaid of pure ſilver, which 
is too ſoft for uſe; but mix a little tin with it, and it becomes more 


ductile, and durable. LS 4 | 

79. In the art of war, which, as now managed, owes all its force to Military art; 
un- powder; immediately upon the diſcovery of which, guns, mortars, 

3 and other furniture of war, were introduced. 
In reality, tis this powder is the very baſis of the modern military art; 

that, by which ſieges, and defences of towns, battles, &c. are performed. 

And hence it was, that Coehorn, by being throughly acquainted with the 

force of gun- powder, bore the palm from all the world, in this way. 
Now, gun- powder is a mere chemical production; and, as ſuch, is Gux-yowler. 


uſually aſcribed to * Bartholdus Schwarte, a German monk; tho', in reality, 
| | its 


: * What evidently ſhews the ordinary | dried, are the gun- powder. Wolfii Element. ' 
ck account of its invention. falſe, is, that | Pyrotech. : 

= Scbwarts is held to have firſt taught it the] Other authors preſcribe other propor- 
| Venetians in the year 1380; and that they | tions : Semienowitz, for mortars dire&s 100 
firſt uſed it in the war againſt the Genoeſe | pounds of ſalt-petre, 25 of ſulphur, and 
in a place antiently call'd Fſſa Caudeana, | as many of charcoal ; for great guns, 100 
now Chioggia, For we find mention of | pounds of ſalt-petre, 15 of ſulphur, and 
fire-arms much carlier : Peter Meſſius, in | 18 of ſalt-petre ; for muskets and piſtols, 
his Varia Lediones, relates, that Apbonſus | 100 pound of ſalt-petre, 8 of ſulphur, and 
XI. King of Caftile, uſed mortars againſt | 16 of charcoal. cb. 
the Moors, in a ſiege in 1348; and Don | Mietbius extols the proportion of one 
Pedro, biſhop of Leon, in his chronicle, | pound of ſalt-petre to three ounces of 
mentions the ſame to have been uſed | charcoal, and two, or two and a quarter of 
above four hundred years ago, by the | ſulphur ; than which, he affirms, no gun- 
people of Tunis, in a ſea-fight againſt | powder can poſſibly be ſtronger. He adds, 
the Aooriſb king of Sevil. Du Cange adds, | that the uſual practice of making the gun- 
that there is mention made of this pow- | powder weaker for mortars, than guns, 
der in the * of the chambers of | as in the example above, is without — 
= accounts in France, as early as the year | foundation, and renders the expence need- 
= 2338. leſly much greater : for, whereas to load 
The compoſition of gun-powder is as | a large mortar, 24 pound of common 
follows : Take fix pound of ſalt-petre | powder is required; and, conſequently, 
well purified, and reduced to powder; | to load it ten times, 240 pound: he ſhews, 
one of ſulphur, likewiſe, puritied, and | by calculation, that the ſame effect would 
donder d; and at leaft one of charcoal: | be had by 180 pound of the ſtrong pow- 
but theſe ingredients in a mortar, moiſten | der. Artill:y. Prax. Recent. 
dem with water, ſpirit of wine, vinegar, | The exploſion of gun-powder is thus 
or urine, and pound them for twenty» | accounted for by Sir Iſaac Newton : 
four hours, remembering to moiſten from | ** The charcoal and ſulpbur eaſily ta- 
ume to time, to prevent the maſs from | * king fire, kindle the nitre, and the 
taking fire, This done, ſqueeze it thro' | © ſpirit of the nitre being thereby rare- 
a ſieve. By this means it will be form'd | © fied into vapour, ruſhes out with ve- 


to little grains or globules, which being | * hemence, * the ſame manner 
2 at 


l * 
(4 1 
p : * - * 
: * 
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its firſt diſeoverer appears to have been Friar Bacon, who tis certain was 
maſter of the ſecret ; but out of good will to mankind concealed it. 
The ſame powder, we can make by - chemiſtry much more powerful; 
viz, by adding ſalt of tartar to the ſalt- petre, ſulphur and charcoal f. 
Granadoes. NMiſſive fires or granadoes are likewiſe capable of being made to burn, 


and have their eſtect inviſibly, or under water, Tc. Add, that if Aqua fortis, 
or oil of vitriol, be mix'd with the compoſition of a hand granado, every 
living thing near the place of exploſion will be ſuffocated. > gt 

Indeed, tis to be lamented, an art ſo fatal and pernicious to mankind, 
ſhould ever have aroſe from chemiſtry : but, what ſhall we ſay ? the ſame 
chemiſtry would furniſh divers others vaſtly worſe and more forcible, 
Perhaps, it were better to be ſilent about them: but this we may affim, 
that we have ſeen, and made, ſuch experiments, as to the burning and di- 
lating of bodies, as have ſtruck us with horrer and amazement. One 
we cannot omit, as being already known to ſeveral : Take, e. gr. an ounce | 
of oil of caraways, and an ounce of ſtrong ſpirit of nitre, each in a ſepa- 
Trextivoutfh.aw, Tate phial; the minute they come to be mix'd together, by the colliſion or 
fire, breaking of the two glaſſes, ſuch a fume and flame will ariſe, as will catch 
and conſume whatever is in its way, without any poſſibility of its being 
extinguiſh'd . For it will have its full effect in water, and even in va- 
cuo |}, Hannibal antiently overcame a powerful enemy, in a ſea-engagement, by 
pots full of ſnakes thrown on their veſſels, which breaking upon the ſame, 


S 


of 


« as the vapour of water out of an zoli- 
4 pile; the ſulphur alſo being volatile is| 
* converted into vapour, and augments 
« the exploſion ; and the acid vapour of 
© the ſulphur, viz. that which diftils un- 
der a bell, into oil of ſulphur, entring 
« violently into the fixt body ofthe nitre, 
« lets looſe the ſpirit of the nitre, and ex- 
© cites & greater fermentation, whereby 
« the heat is further augmented, and the 
« fix'd body of the nitre alſo rarified into 
„ fume, and the exploſion thereby made 
* more vehement and quick. Opticks, p. 
$17. . 

* See further in Bacon's Hiftory, p. 17. 

+ If ſalt of tartar be mix'd with 


« gunpowder, and that mixture be] all the advantages of ſuch a ſecret ; hand- | 

« warm'd till it takes fire ; the end qd ren ſomely rewarded the inventor, but enjoin- 

* will be more vehement and quick than | ed him to let it periſh. Hift. de Acad. R. h 

©* of ganpowder alone: which can proceed | des Sciences, An. 1714. * 

« from no other cauſe but the action of | |] A drachm of compound ſpirit of nitre a: 

« the vapour of the gunpowder upon the | being poured on half a drachm of oil of w 

<« ſalt of tartar, whereby that ſalt is rari-] cara way ſeeds in vacuo; the mixture im- : 

* fied.” Newt. Opt. p. 31). mediately made a flaſh like gunpowder, = 
and burſt the exhauſted receiver, which a 


This makes what they call pubvis fulmi- 


2:75, Whoſe effect Sir /. Newton in the: 
lame work accounts for from the great at- 


tradt ive force, whereby the acid ſpirits 
the ſulphur and nitre ruſhing towards one 
another, and towards the ſalt of tartar, 
by the violence of the ſhock turn the 
whole into vapour and flame. Ibid. þ. 
352, 353. _ 8 | ; 
*+ On this occaſion we cannot omit to 
admire an inſtance of a noble and gene- 
rous principle, in the late king of Franc, 
Louis XIV. A Roman chemiſt, S. Poli, ha- 
ving diſcovered ſomething of this. kind, of 
prodigious effect, came to France in 1702, 
on purpoſe to make an offer of it to that 
rince ; who, tho' he was then going to 
e engag'd in a war againſt a powerful 
confederacy ; yet voluntarily renounced 


was a glaſs fix inches wide, 'and eight in- 
ches deep. Newt, Opt. 
infected 
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infected the men with their poiſon : But what might be done with a mix- 
ture of two ſuch bodies, as would burn every thing they came near inex- 
tinguiſhably ? | 233 | | 
79, Pyrotechny, or the art of fire-works, in which the Chineſe are ſo excel- Artificial fre 
lent ; (whereby, fires. either fix'd, or miſſive, are contrived to exhibit all 
kinds of figures ;) owes its riſe and all its increaſe to chemiſtry; as tis 
this art alone that furniſhes camphor, nitre, ſulphur and gunpowder, 
which are the chief ingredients in ſuch compoſitions. See more on this ſub- 
jet in a fine little Bench treatiſe call'd, PArt de Feu. 
8, In the art of magic, the moſt elegant, and ſurprizing. of all arts; Magic. 
whereby the public wonder and applauſe are ſo eaſily procured. _. 
2 Now magic among the ancient Chaldeans, Babylonians, and Perfians, where 
it was principally cultivated, ſignified no more than wiſdom and hence the 
FH o the Greeks, were by them call'd Magi, who being acquainted with 
many of the hidden 3 of nature, directed em in ſuch manner as to 
produce effects, whole cauſes being unknown to the vulgar, were attribu- 
ted to dæmons **, And hence the art came into an undeſerv'd diſrepute, 
and the magicians became cenſur d as working by compact with the devil. 
But this is invidious : for in the evangeliſt Matthew, the magi are ſaid to 
have come from the Eaſt to worſhip Jeſus Chriſt ; which no body imagines 
to be underſtood of ſorcerers. Hence Roger Bacon in his elegant treatiſe, 
de nullitate magiæ, undertakes a vindication of the term magia. See Cardan 
de ſabtilitate rerum, Fernelius de abditis rerum cauſis, JL Baptiſt Porta's Ma- 
| gia Naturalis, | | | = 
By this art, improved and perfected by chemiſtry, ſtupendous effects may Sa» miracles - 
be | be and ſuch as ſhall readily impoſe on the reſt of the world, and hun. P 
paſs for real miracles. Suppoſe, e. gr. the uſe of gunpowder unknown, 
except to a ſingle perſon ; and this perſon ſuppoſe to dig a hole deep in the 
ground, and therein beſtow a good quantity thereof, with a piſtol fitted 
to a clock; ſo, as he could exactly know the time when the exploſion would 
be made. This done, if he ſhould warn the people, that on ſuch a day, 
and at ſuch an hour, there would be a great earthquake, and fire burſt out 
cat ſuch a place: would not he be deem'd a conjurer ? And if any bod 
mould go at this day to America, pretending to be ſent from God, and of- 
fer ſuch a miracle in confirmation of the truth of his miſſion ; would not 


every body believe in him ? +4 
Again, if any one ſhould foretel an earthquake to happen at ſuch an g, guess 
hour, even among us; he would be thought to deal with the devil. And : 
yet this is eaſily done; by only taking twenty pounds of iron filings, and 
as many of ſulphur, mixing and working em together, and tempering em 
with a little water, ſo as to form a maſs, half moiſt and half dry. This be- 
nana buried three or four feet under ground, in: or 4 an hour's time, will have 
W = Prodigious effect: the earth will begin to tremble, crack and ſmoke 3 


* Or in Wolfius's Element. Pyrotech. ** See more in the account of Bacon, 
. | p. 16, 17. 
Ee 2 and 
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and fire and flames will burſt thro. Such is the effect even of two cold bo- 
dies, in the cold ground *f. e B | 

Phoſphores, Chemiſtry, likewiſe,- directs us to make phoſphorus * ; a little 'wherof 


being miz*d in oil of almonds, or turpentine, and the face, hands, &. 
waſh'd therewith ; they will be ſeen in a dark place, to be all in a bright 
flame, not inferior to fire it ſelf : yet upon bringing the candle, or coming to the 
light of the ſun, the face, Cc. will appear in all reſpects like thoſe of another. 
We read in ſacred writings, that Moſes's face ſhone when he came out: 
of the mount: but then it ſhone in the light as well as in the dax. 
| Suppoſe the magic lanthorn only known to 2828 ; and he, while 
another is aſleep, having made a hole in the wall of the room, applies the 
= Janthorn thereto ; fo, as that the light, and one of the figures is projected on 
1 the oppoſite wall: the ſleeper now awaking, fees a groteſque gigantic 
| woman walking on the wall, having her head incompaſſed with rays, as 
angels are uſually repreſented : will not he conclude he has ſeen 3 
viſion? and eſpecially if ſome prieſt had foretold it? By ſuch a ftrats- 
7 was one of the firſt princes of Europe taken, not many years ago; who 
having no children, and being yet un willing to make his will in favour of 
his neareſt relation; awaking one night, ſaw his mother's image repre- 
ſented in the brighteſt colours on the chamber wall; ſo as he readily con- 
cluded his mother herſelf preſent : by which he was perſuaded to make 
his will, and to put an end to ſeveral bloody wars he was then engagd 
in, on that very occaſion. | 
By 3 we are likewiſe furniſh'd with a means of making an ar- 
tiſicial flaſh of lightning in-a room: for if a little ſpirit of wine be evapore- 
ted by a gentle fire out of a flat veſſel, the ſame will be diſperſed throughout 
the whole room: then, if any perfon in the night=time enter the place with 
a lighted candle; the ſpirit catching fire, the room will immediately appear 
all in flames, as from a ſudden flaſh of lightning. Chemiſtry has likewiſe the 
artof raiſing a loud crack with a vehement flame, by the mere mixture of two 
cold liquors, viz. ſpirit of nitre, and oil of cinnamon, or oil of cloves; 4 
quantity of which being mix'd in a glaſs phial, the veſſel is immediatey 
burſt into a million of pieces, the room fill'd with flame and noiſe, and tix 
perſons preſent all inſtantly truck dead f. 
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*+ This Sir I/. Neepton ſolves on the 
principle of attraction, which occaſions 
that ** even the groſs body of ſulphur pow- 
* der'd, and with an equal weight of iron 
« filings, and a little water, made into 
<« paſte, acts upon the iron, and in five 
« or {ix hours, | ron too hot tobe touch'd, 
« and emits a flame. Opt. p. 354. 

See more of this in the chapter of 

re. 

+ © Oil of vitriol being drawn off from 
« its weight of nitrc, and from both the 
« jipgredients a compound ſpirit of nitre 


« diftill'd ; and two parts of this ſpirit 


« poured on one part of oil of cloves, 
© caraway ſeeds, or of any ponderous ol 
„of vegetable or anim ibftances 0 
« oil of turpentine thicken'd with a lit 
« tle balſam of ſulphur ; the liquors gro# 
« ſo very hot in mixing, as preſently ' 
« ſend up a vehemently burning flame: 
Does not this great and ſudden heat 4 
« one that the two liquors mix with we 
« Jence, and that their parts in mixing m 
« towards one another, with an accelem 
t ted motion, and claſh with the great 
« force ? Newton, ubi ſupra, 


W 
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We have a glaſs ſo prepared, as that upon the / ſmalleſt ſtroke, my = AY 
flight touch en finger, it emits flame: now if a ſtatue were caſt thereof, 
and placed in a church, it would ſhew a world of miracles. E. gr. if a man 
begging of the prieſt a remiſſion of ſins, were ordered to go to church, and 
make his prayers and vows before ſuch a ſtatue; after which, in caſe he 
were pardoned, upon touching a finger of the ſtatue, fire ſhould break out 
as from heaven: would not this be a miracle worth the regiſtring ? 
From the whole it appears, what ſurprizing effects a perſon skill'd in 
chemiſtry, and knowing how to uſe the powers of nature, may pro- 
duce. ONT 13 3 | ran 
90, In the culinary art, which is chiefly converſant in the preparation of 
meats, 21. the ſeaſoning, pickling, Tc. to prevent em from putrifying, 
growing muſty, MEG maggots, GC. i 6 
Here, too, chemiſtry ſhe ws it ſelf : we ſhall only inſtance one thing 3 vi. Uſefulneſsof [pi 
| ſpirit of alt, which is of ſo vaſt importance to ſea-faring people, When“ — 
throꝰ ſcarcity of proviſions, they are oblig d to eat muſty, putrified, or | 
infected meats, that it prevents all diſeaſes which would accrue therefrom. | 
For, only waſhing ſuch meat in ſpirit of ſea-ſalr, and the ſpirit inſinuates 
it ſelf with inthe . of the fleſh, purges off the rottenneſs, or the muria, 
and prevents the ſcurvy. | TRE 
Joh. Rudolph. Glauber ſhews how every body may carry about with 
em, in a phial, what will render all their corrupted eſculents, and potu- 
lents, eatable, and drinkable ; even corrupt water, @c |]. He aſſures us, 
that this ſame ſpirit is the moſt powerful and univerſal corrective in all me- 
dicine; and inſtances of what infinite uſe it might be in towns beſieged, 
where the people fing, moſtly on putrified meats, and being unable to- 
bear em, ſoon die. Whereas were they to waſh, and elixate their meats, 
with a due quantity of ſpirit of ſea- ſalt, the putrid fœtor would be elimi- 
nated, their ill qualities corrected, and they rendered wholeſome food. 
10% The art of making wines of all kinds, is wholly owing to chemiſtry, Making, wie 
which firſt ſhew'd the uſe of fermentation, and directed the raiſing, abating, 
promoting or extinguiſhing thereof, 
By wines we mean the juices or liquors of vegetables rais'd by fermenta- 
tion to a vinous quality; 7.e. a quality whereby when expoſed to the fire in 
a chemical veſſel, a ſpirit immediately ariſes from the ſame, which is in- 
flammable and miſcible with water, and denominated. ſpirit of wine f. 
| Now ſuch wine may be obtained from any vegetable, and in ſuch ſpirit ;z;,, and ſpirit 
relides all the calefactive or warming power of the vegetable. Thus tlie yielded by a#- 
vine, the apple, the pear, plum, cherry, and other cold plants and fruits, 
by fermenting, yield warming wines; and thus Eugland, a country not 
the beſt diſpoſed for the ripening of grapes, prepares it ſelf wines from bar- 


|| Hitherto may be referr'd the methods | Er. delivered hereafter in the chapter 
Judging of the ſalubrity of water, and of water, 
of making ſalt-water freſh, and potable, | f This will be conſidered. at large in 
the hiſtory of fermentation. | 


ley, 


The ſame Ibirit 
of wine procurs* 
from all 


LS 


7%. _— 2 g 
* — 2 1 — 2 2 = OY 3 0 . 
* — an tp + A 2 $428". a q N 
nt 4s Spratt Rim: * . < k RT - 
4 * — = — * "Xx. — - PEST TO 
EK Sal A Find : Saw -—< FT ” ST Ex 


* ein, 


leyy and other corn- fruits, which yield excellent vinous ſpirits, 


different from thoſe of diftill'd French 


long all to chemiſtry. 


4 1 


* 


in no reſpect 


or Spaniſh. wines. 


The truth is, there ſcarce appears any difference in this reſpect, what- 
ever vegetable you make uſe of: the ſame ſpirit is yielded by all, without 
excepting even graſs. All the choice reſts here, that ſome yield a deal 
more ſpirit than others. Now the drawing, ſermenting, fining, Oc. be- 


110, In the art of brewing, or preparing malt liquors, which is an art a 


thouſand years old; and its invention aſcribed by Herodotus to Jie, who 
upon wandering over divers parts of the earth, taught people the art of pre- 
- paring malt liquors. Tacitus, alſo, in his book de moribus Germanorum *, af. 


47 ar e 5 ; 

* Matthiolurtakes the zythum, and curmi, 
to be the ſame with the beer or ale drank 
in England, Germary, &c. and that the on- 
ly difference between the zythum and cur- 

mi lay in the manner of the preparation, 
which render'd em either weaker or 
ſtronger. In a famous diſpute at Paris, in 
the year 1668, on the ſubject of the ba 
kers uſing the yeaſt of ale and beer to lea- 
ven their dough, Meſſ. Patin, Brayer, 
Bondel, and Courtois, ſpeak of that liquor 
in the following terms: Beer, ſays Cern. 
% Tacitus, that unhappy beverage, made of 
* hops, and wheat or barley, corrupted 


„with damaged water, was no ſooner diſ- 


covered than it was condemned by Dioſco- 
es, Galen, and other of the greateſt phy- 
« ſicians. They all charg'd it with preju- 
< dicing the head, nerves, and membranous 
« parts, of vitiating the animal juices, and 
of cauſing a more obſtinate and painful 
0 drunkenneſs thanwine.” Otherphyſicians 
vindicated it, particularly Mel. Perrentt, 
and Rainſſant; who, among other things, 
inſiſted that“ the hop was not a noxious 
« herb, but, on the contrary, had apparent- 
« ly the faculty of cleanſmg the blood, and 
tc removing obſtruftions ; and that it was 
« added to the modern beers to correct the 
« ill qualities. charged on the beer of the 
te antients, which differed from ours in that 
«jt was made without hops.” | 
In order for brewing, the barley is firſt 
to be made into malt; which is done by 
utting it into a ciſtern full of water 
wherein it may ſwim, for a longer or leſs 
time, as the weather is more or leſs cold; 
two days and nights ſufficing in hot wea⸗ 
ther, and five or fix in extremely cold: 
when ſufficiently fteep'd, the water is 


heap'd up into one or two heaps, and turn d 
every five or fix hours, the outermoſt part 
'inwards, and the bottom upwards. As it 

comes or ſprouts, it is ſpread thinner to 

cool, and prevent its coming too faſt: 
| when come, it is ſpread very thin, and 
turn'd twelve or twenty times à day, till 
the ſprout is dead: then it is again thick- 
ned on the floor, and turn'd as' before; 
great care being taken that it neither 
mould nor become acro-ſpired, that is, that 
the blade don't grow out at the end oppo- 
fire to the root, or the malt come and 
ſprout. at both ends. The preparation is 

niſhed with drying it on the kiln, by 
ſpreading it on a hair- cloth, or a tin bot- 
tom full of holes, over a brisk turf, or 
charcoal fire; ſtirring and turning it from 

time to time. Y 

Now to proceed to the operation of brew- 
ing it ſelf, they boil a quantity of water, 
and pouring enough of it upon the 
malt, in a maſhing tub, to wet the 
malt as ſtiff as it can be well rowed 4 
bout; after ſtanding a quarter of an 
hour, another portion of water is ad- 
ded, and the rowing repeated: laftly, the 
full quantiry of water 1s added, according 
to the intended ſtrength of the beer or ale. 
The whole having ſtood two or three 
hours, is drawn off into a receiver, and 
freſh water thrown on for a ſecond wort; 
which is to be cooler, and to ſtand lef 
time than the former. The two worts 
being mix'd, and the hops added, the 
whole is put into a copper well covered, 
and clos'd, there to boil an hour or two. 
Which done, the liquor is let into a recei- 
ver, and the hops ſtrained therefrom: when 
cold, the harm is added, and after ferment- 


drain'd off, for twelve or twenty hours; 
then, being taken out, it is couch'd or 


ing or working, it remains to be tunn'd up- 


ſures 


I 
- a 


- 
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fares us, that thoſe people uſed, of antient time, to extract wine from pu- 
rrified corn? but there is no brewing without fermentation ; and” tis che- 

miſtry directs the manner of fermentation. © Is, therefore, in this light, ap- 
%% —ͤ EP 
' But there is no end of the mechanical uſes of chemiſtry: all we here do, 
is to pick a few inſtances out of an infinity: half the things in common 
life are the effects of this art; and the ſame art is an endleſs ſpring of infi- 
nite others. Would the chemiſts apply themſelves each to his ſeveral art; 
there is no doubt but they would readily outſtrip all other artiſts, and bring 
their reſpective arts to the laſt perfeion. oo 3 EO e. 


ue of Chemiſtry in Alchemy. 


HE fourth uſe of chemiſtry is in alchemy. Now alchemy is an art, Divers means of 
which teaches means unknown to common chemiſts, whereby to make **"z 894 

| gold: theſe means are, 10, By ſeparating and bringing forth the latent gold. 

20, By ripening, and perfecting the crude, indigeſted gold. 39, By 2 
ting, or changing other metals entirely into gold. | 
The firſt, 1s that wherein the moſt 


viſible ſucceſs has been met withal. & {2-r4tion. 
'Tis now paſt all controverſy, that all metals whatever contain gold : 
there is ſcarce any ſilver, any lead, any copper, any iron, Cc. but gold is 
found in it*, only *tis uſually in ſo ſmall quantity, that it does not prove 
worth while to get it out. CV x WT SALE 

The ſecond, by maturation, has likewiſe been proſecuted to good purpoſe : By waturations 
we know what the matter or bafis of all metals is, viz. mercury; and 
this mercury beginning to purge it ſelf of its ſulphur, firſt aſſumes the me- 
rallic nature. As it purges further and further, it inſpiſſates and hardens 
more and more; till having paſt thro all the ſtages of the leſs perfect me- | 
tals, it becomes gold ||. | | | 

Some Adepti d, that gold is not ſo created; but grows from a feed ; aſter 
the ſame manner as a tree is not ſaid to be created, but is produced from. 
a ſeed, and increafes by degrees to ſuch a bulk. As plants, then, have 
their ſeed whereby they are propagated; fo has gold its ſeed, which, where it 
veets with a proper pabulum, grows and thrives : and again, as the firſt 
ice of a plant is crude and imperfect, ſo is gold in its firſt orign. | 
Now we don't ſee why this art ſhould be abſolutely pronounced falſe : one 

iſtance may let you a little into its merits : take an ounce: of pure ſilver, 
and diſſolve it in Aqua fortis, and you will get a grain of pure gold out of 
the fame. Fuſe the ſilver by fire, evaporate the Aqua fortis, and diſſolve the 
flyer a ſecond time in Agua fortis, and you will have another grain of gold. 

his you oy repeat as often as you pleaſe, and every time you will get a 


| 77 grain of gold : which fhews that the fire produces or ripens gold our 
Ws of aper. 


Tube third branch o 
=. 


| f alchemy teaches how to make gold of other me- Tranfautation. 
which all the world cries out is impoſſible ; tho? we don't fee why: 


Y is certain, that the matter of all metals is the ſame, viz. mercury, which 
See p. 817, 86, in thenotes, 1 


too 29%. ES Row £5. oo 


See further in p. 101, 102. 
may 
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Theory of CHEMISTRY: 
may be procured equally heavy from all metals. If then a body could 
be found, which would confume all the heterogeneous part of metals; 
and leave the pure mercury fixed alone, we ſhould readily make gold. But 
the philoſophers ſtone is ſaid both to render the foreign heterogeneous parts 

volatile, and to fix mercury; ſo that the tranſmutation of metals does not 
appear impoſſible, _ | 5 | ED 

The alchemiſts, therefore, ſearch for the philoſophers ſtone, which they de- 
ſcribe as a ponderous ſubſtance, of a ruby colour, as friable as glaſs, and 
as fuſible in the fire as wax, and yet more fixed therein than gold: now a 
little of this, ſay they, thrown or poured on the baſer metals, when in fu- 
ſion, preſently penetrates the metallic matter, makes the fæces or impurities 
retire therefrom ; and theſe it burns and renders volatile, ſo that they fly 
off; and the reſt of the maſs is immediately turn'd, or tranſmuted into 
gold. This ftone, in reality, . ee to be no other than the fixing ſul- 
phur, or ſulphur metallorum, 1. e. that part in gold which fixes and coagulates 
the mercury into pure metal, that part we mean, vivifyed or render d vi- 
tal, and increaſed, and exalted *. 33H 

Helmont aſſerts, that he was maſter of this ſecret ; thus: I haye ſeen 
* the philoſopher's ſtone; which a perſon of no longer than a night's acquain- 
* tance put into my hands; and which I my ſelf have ſeen convert a whole 
* maſs of lead into gold: and I could quote a croud of potions, kings, 
< princes, knights, Cc. who will atteſt that they have ſeen the ſame 
< tranſmutation. f Now theſe, whom Helmont quotes as evidences of the 
tranſmutation, we will allow might be impoſed on; but he himſelf, « 
knowing, and ſagacious chemiſt as he was, could ſcarce be ſo deceived: ſo 
that he muſt either be doom'd a lyar, or we muſt allow the tranſmu- 
tation. | 

This we can affirm from our own experiments, that the pureſt mercury 
found among us, has ſomething in it that is not mercury; which taken a 
way, the reſt approaches nearly to the weight of gold: tis certain, a long 
and tedious operation is neceſſary to purge mercury entirely; but the fur- 
ther you go, ſtill the more ſubtle, and purer, and heavier, till at length it 


nifites tothe equal gold it ſelf in weight. Now, if to mercury thus purified, you can 


give the proper digeſtion, in proper degrees; the mercury will become gold: 
— make 7 Gee: cher are cory two things required, viz, 2 4 
conſumption of impurities; and ſecond, a fixing or converting of a fluid in- 
to a malleable ſolid. Now, why ſhould the firſt be held impoſſible, when 
we ſee that lead, in a few minutes, carries off every thing except gold, 
ſilver; and antimony, all except gold? Whether the thing be poſſible, or 
no, we will not ſay : but ſince the alchemiſts in other things, wherein they 
can be underſtood, uſe to ſpeak the truth; they deſerve ſome credit 


in this. 


+ Further inſtances, and authorities, may 


The 


See p. 100, 103. 
be ſeen in the notes, p. 43, 44 
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_ Theory of CNHEMIST Rx. 217 
0 The alchemiſts only pretend to do that in a leſs time, which nature Tranſmutation 
W Joes in many years: for lead and gold don't differ much as to weight 1 — 
= conſequently there is not much in lead beſide mercury. Now 'tis certain impeſſeilizies- 
there is gold in every maſs of lead: had we then a body which would ſo 
W agitate all the parts of lead, as to burn every thing out but mercury and 
gold ; and had we ſome fixing ſulphur to coagulate the matter remaining: 
would not it be gold? Why then ſhould the alchemiſts be ſo derided ? tis 
from a mere ignorance of the nature and. philoſophy of metals. The. 
| philoſopher's ſtone is held a fix'd, ſubtle, concentrated fire, which upon its 
melcing with metals, does, by its magnetic power, immediately unite ir 
| ſelf to the mercurial body of the metals, ſeparates all that is impure there- 
in, volatilizes it, and leaves the reſt pure mercury. 
Where is the impoſſibility ? for our own parts we neither affirm nor de- 
WS ny it : but this we may reſt ſecure of, that if any body has the ſecret, he 
= won'c diſcover it to another, ſo that all who pretend to have it, and to ſell 
tic others for money, plainly ſhew they have it not. We can't forbear how- 
WW cer, to ſay, that the genuine Adepti have ſaid nothing ſo abſurd; nor is 
Mir. Boyle himſelf averſe to the notion: Helmont ſays he ſaw it and felt it; 
WS that a friend of his gave him 7 of a grain of this ſtone, which he added to 
8 8 ounces of melted filver, and the filver was turn'd into gold, all but 14 
grains, which went off in fume : and he ſays the like of lead, only a great- 
er quantity thereof was loſt. Now if we read the alchemiſtic authors, we 
find nothing of iron or copper thus converted into gold ; whereas were the 
whole a deceit, it had been as eaſy to have taken thoſe metals too into the 
WS account. But the philoſopher's ſtone is never applied to any thing but ſil- 
ver, lead and mercury. Other philoſophers laugh at 'em for calling the 
gg philoſopher's ſtone a fix d, concentrated fire ; as thinking it a contradiction, 
that fire, which is the moſt volatile of all bodies, ſhould be call'd fd. 
But ſuch people are unacquainted with the nature of fire, nor have ſeen. 
the experiments wherein we catch, hold, bind, and weigh fire, extract it 
out of bodies, introduce it into bodies, and retain and fix it therein *. | 
A ſecond thing the alchemiſts ſeek, is a ferment ; of the philoſopher's ſtone, i. e. 1 
ſuch an exaltation of this ſtone, as that if it be fuſed with gold, it will con- ber os - 
vert that metal into this ſtone ; which they call the multiplicative power. 
A third thing they are in ſearch of, is an univerſal ferment, that is, ſome 4» univerſal 
artificial matter, which being applied to any ſeed, increaſes its fecundiry*"*" 
to infinity thus if it be applied to gold, it changes the gold into the philo- 
loplier's ſtone of gold; if to ſilver, it converts it into the philoſopher's ſtone 
ot liver, 7. e. into a matter which tranſmutes every thing into ſilver: if to 
atice, the reſult is the philoſopher's ſtone of the tree, which tranſmutes 
e'cry thing into the ſpecies of trees, and ſo of the reſt. 
Tus, a noble traveller, far from all temptations from want of money, 
aſſured us he was maſter of ; its intention is to increaſe the kinds of all 
tlüngs, v. gr, ſo to increaſe the quantity of wheat, as that the ſpace now 


— 


Of this ſee more in the chapter F Fre. 
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218 Theory of CarmIsSTRY. 
_ poſſeſſed by all things in nature, ſhould be taken up by wheat alone. Buy: MY 
this ſees repugnant to the rules of nature; it being a moſt certain truth, 
that a ſeminal fabric is only to be had from a ſeed. This ſpeculation, there. i 
fore, we are but little inclined to give into. | 
Theſe three things are all we could collect from all the alchemiſts who 
have ever wrote; and of theſe the making of gold is held much the leaſt no- 
ble arcanum. With regard to which, it is their unanimous doctrine, that 
mercury is the ſame in all metals, only differing in degree of purity ; being 
pureſt in gold, and in the reſt ſo much the purer as the metal is purer: 
that mercury is the immediate matter of gold; and that if all the ſcoriz 
adhering to mercury, be taken away, it will become heavier than gold it 
ſelf; and in that ſtate is call'd mercury of metals. 


Of the INSTRUMENTS of Chemiſtry, 


E are now to conſider the inſtruments, by the application whereof che- 
miſtry performs its operations. 

The whole theory of chemiſtry, we have already obſery'd, is laid dom 
in the mere explanation of its definition; all the parts whereof are already 
gone thro' : excepting the laſt, which till remains to be explained, wiz, by 

What means the changes wrought in bodies by chemiſtry, are effected. 
An infirument, An inſtrument, then, is a certain body, by whoſe application to ſome other 
whats body, a motion is excited therein, by which motion the change intended by 
the art is produced. 
Tnftrenents of All the inſtruments of chemiſtry may be reduced to fix ; the four fit 
457%.“ whereof, are the four vulgar elements. | 

The 19, is fire, by which all motion is produced. 

29, Is air, by means whereof motion is preſerved. 

3?, Is water, by which motion 1s communicated. 

49, Is earth, whereof all veſſels are made. „ 

5, Are menſtruums, whereby bodies are intimately diſſolved and mord 

69, Are veſſels, wherein the bodies to be changed by fire, water, G. 
are contained. 


* Or, an inſtrument is a body which eafi- j to be changed; producing ſuch effes 
ly receives certain motions from other bo- | therein, as the art propoſed, Boche, 
dies, and applies em to the ſubjeQs intended | cod. imprifſe 
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Theory 'of CHE MIG YR. 


s the univerſal inſtrument of all nature, as well as of the art of chemiſtry. 
By this it 15, that all bodies are moved, and it is by this that they diſcover their 

wers: If this were away, all bodies would immediately become ſolid and 
jmmoveable. Now there is no chemical operation without fire; as is evi- 
dent hence, that there is no place, no body but has fire in it; and that it is 
abſolutely impoſſible to exclude the fire out of any body whatever. 


Air, tis true, we can exhauſt to any degree at pleaſure, by the air-pump ; 4ir. 


and in the Torricellian experiment, it is ſometimes drawn out, ſo as not to 
leave any ſenſible reſiſtance : in which caſes, there is phyſically no air 
at all. But we have no ſuch operations in chemiſtry : the air has a ſhare in 
em all; as having continual ingreſs and egreſs out of all our veſſels, and as 
being included in the pores of all bodies. Air then is preſent in all our ope- 
rations, and occaſions a great change therein, by its power of rarifying, and 
contracting every moment, and by its alternate vibrations, whereby all bodies 


are kept in continual motion. 
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By fire we mean any body that rarifies the air in a thermometer: this fire Fe. 


Water is ſcarce capable of being excluded out of any place, or body; for Water. 


the drieſt, and warmeſt air, contains water; and the particles of air are 


in reality ſo many magnets, which are continually imbibing water, whate- 
ver place they are in. Nay, if the air be exhauſted out of a receiver, the 


| water is in good meaſure left behind ; and little drops are found to fall to 


the bottom: the remaining air being ſo rariſied, as not to be able to ſuſtain 


the water. | 
Earth is preſent in all our operations, as being the matter whereof all Ear), 
our furnaces, veſſels, glaſſes, fuel, Oc. conſiſt. . | 2 


The doctrine of each inſtrument of chemiſtry we ſhall now lay down 
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Fire held a dei- 
Ts 


_ purpole : The reſult whereof, we ſhall here deliver in a little com. 
aſs 


The inflrument 
of all motion. 


HE nature of fire is ſo obſcure, and wonderful, that it was held 
by moſt of the antients, as a Deity. Great pains have been tx 
ken by ſeveral authors, of prime note, to unveil this myſteriou 

Being; but after a careful peruſal of what they have done, ut 

find them all ſtick by the way, unable to explain many of the principal e- 
fects and phznomena thereof. . 

To get over this, we have been at no ſmall pains in making a new ſet d 

experiments, wholly with this view ; and on the footing thereof, hare 

laid down a new doctrine of fire, in a courſe of public lectures held for 


Fire, in effect, appears to be the general inſtrument of all the motion it 
the univerſe : the conſtant tenor of a great number of experiments made to 


this purpoſe, leave us no room to doubt, but that, if there were no fire, al 
* 9 * thing 
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* The doctrine of fire here laid down | have gone beyond any of them; in tha, 
by our author, will appear new andextraor- | beſide all the experiments and obſer 
dinary ; at leaft among us, who have been | tions which they had to build on, he has he 
uſed to conſider fire in the light it is ſer | advantage of a new ſer they were unac 

my Lord Bacon, Mr. Boyle, and Sir I. | quainted withal. However, as his expe 

ewton. But whatever veneration we may | riments are not yet made public; and 4 
owe to thoſe illuſtrious authors, we | for want thereof, there appear dive" 
ſhould be inexcuſable, even in their judg- | things in this chapter, which may de 
ment, ſhould we abſolutely acquieſce in | call'd in queſtion : we would not give! 
what they have done, and ſhut the door | alone ; bur along with his ſentiments, and 
againſt further, or even better, informa- | ſolutions, have choſe ro give the eo 
tion. Boerhaave may be eaſily ſuppoſed to | ſponding ones of the other philoſophen 

b 


3 


6»! r 


things would inſtantly become fix d, and immoveable. Of this we have popular 


inſtances every winter: for while froſt prevails, the water, which 


both where they agree and corroborate, 
and where they claſh with each other. 
The great, and fundamental difference 
in reſpe& of the nature of fire, is, whe- 
ther it be originally ſuch, form'd thus by 
the creator himſelf at the beginning 
of things; or whether it be mechani- 
cally producible from other bodies, by in- 
ducing ſome. alteration in the particles 
thereof? Among the modern writers, 
Hombers, Boerhaawe, the younger Lemery, 
and s'Grave/ande maintain the former: the 
latter is chiefly ſupported by the Engliſh 


authors. 


Bacon, in his treatiſe de Forma Calidi, 
deduces from a great number of particu- 
lars, thar heat, in bodies, is no other 
than motion ; only, a motion ſo and ſo 
circumſtanriated : fo that, to produce heat 
in a body, nothing is required but to 


excite ſuch motion in the parts thereof. 


Boyle ſeconds him, in an expreſs trea- 


tiſe of the Mechanical Origin of Heat and 
Cold; and maintains the ſame doctrine 


with new obſervations and experiments : 
As a ſpecimen, we ſhall here give one or 
two of them. Many more will come in 
the courſe of the chapter. | 

In the production,“ ſays he, © of, 
heat, there appears nothing on the part 
< either of the agent or patient, but mo” 
„tion, and its natural effects. When a 
„ ſmith briskly hammers a ſmall piece 
* of iron, the metal thereby becomes ex- 
* ccedingly hot; yet there is nothing to 
make it ſo, except the forcible motion 
* of the hammer, impreſſing a vehement, 
© and variouſly determined agitation, on 
„the ſmall parts of the iron, which be- 
ing a cold body before, grows, by that 
© ſuper-induced commotion of its ſmall 
„parts, hot : Firſt, in a more looſe ac- 
* ceptation of the word; with regard to 
** ſome other bodies, compared with 
* which, it was cold before ; then, ſen- 
* ſibiy hot; becauſe this agitation ſur- 
a paſſes that of the parts of our fingers : 
Y and in this inſtance, oftentimes, the 
* hammer and anvil continue cold, after 


- 


- 


before 


Was 


46 the operation; which ſhews, that the 


« heat acquired by the iron, was not 


« communicated by either of thoſe im- 


« plements, as heat; but produced in it 
by a motion, great enough ſtrongly to 
e agitate the parts of ſo ſmall a body as 
é the piece of iron, without being able 
“ to have the like effect upon ſo much 
“ greater maſles of metal, as the hammer 
„ and the anvil. Tho' if the percuſſions 
« were often, and briskly renewed, and 
« the hammer were ſmall, this alſo might 
«© be heated. Whence it is not neceſ- 
„ ſary, that a body itſelf ſhould be hot, 
« rogive heat. 

« If a large nail be driven by a ham- 
« mer into a plank of wood, ic will re- 
« ceive ſeveral ſtrokes on its head, c'cr it 
« grow hot; but when it is once driven 
« to the head, a few ſtrokes ſuffice to 
« give it a conſiderable heat: for while, 
« at every blow of the hammer, the nail 
« enters further into the wood, the mo- 
tion produced is chiefly progreſſive, 
« and is of the whole nail, tending one 
« way; but when the motion ceaſes, the 
„% impulſe given by the ſtroke, being un- 
« able to drive the nail further on, or 
% break it, muſt be ſpent in making a va- 
« rjious, vehement, and inteſtine commo- 
« tion of the parts among themſelves; 
« wherein the nature of heat conſiſts.” 
Mech. Produc, of Heat and Cold. 

Agreeable to this, is the opinion of Sir 
[. Newton, who conceives that © groſs bo- 
„ dies may be converted into light by the 
«apitation of their particles ; and light, a- 
gain, into groſs bodies, by being fixed 
te therein.” Oft. p. 318, & 349. 

On the other hand, M. Homberg, in his 
Eſſai du Souffre Principe, holds, that the 
* chemical principle or element ſulphur, 
<< which is ſuppoſed one of the ſimple, pri- 
© mary, pre- exiſtent ingredient + of ll na- 
t tural bodies, is real fre; and conſequent- 
«ly that fire is coe val with body.” Mem. 
de Acad. An. 1705. 

Dr. Grave ſand: goes on much the ſame 
principle : © Fire, according to him, enters 
the 
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was fluid, by a mere privation of heat, becomes ſolid, i. e. hardens into ice *, - 


Aiſznce of fire and fo remains till reſolved again by fire. That the difference between 


the cauſe o 


freezing. 


Sbeun by the 
thermometer. 


water which freezes, and other water which does not, conſiſts in the dif- 


ferent quantity of fire contain'd in the one, and the other, appears hence; 


that if you apply a thermometer alike to a veſſel full of cold water, in- 


clining to freeze; and to another veflel full of water, one degree nearer 


' freezing : you will find the former to. have a greater degree of heat than 


the latter: And if a quantity of ice and ſal-gem were added to either, 
the water would be ſtill tound much colder, and accordingly more diſpoſed 
to freeze. And if from this water you remove the thermometer to the 


other leſs cold, the ſpirit will riſe; the cauſe of which riſing can be no 


other than the little fire ſtill remaining in the water: or, to fpeak more 
preciſely, the cauſe of the ſpirits being rarefied and elevated higher by the 


one than the other, 1s no other than the greater remains of fire in this, than 


that f. In effect, all natural motion is perform'd either by a ſeparating of 


parts from each other, or by a rarefyin 


but by fire. 


g of them ; neither of which is done, 


Air, plants, and *T's therefore a juſt obſervation of the chemiſts, that fire is the univerſal 


an mals without 
fire would fix CAUJE 


ſes. 


of all the changes in nature: Thus, were a man entirely deſtitute of 
in'o rigid maſ- heat, he would immediately freeze into a ſtatue. And thus, the air itſelf, 


which is found in continual motion, being always either expanding or con- 
denſing, would, upon the abſence of fire, contract itſelf, ſo as to form a 
folid, conſiſtent vault. So, alſo, all animals and vegetables, all oils, ſalts, 


c. would upon the like occaſion immediately congeal. 
That fire 1s the real cauſe of all the changes in nature, will appear from 


the following conſiderations. 


jn all bodies; and may be ſeparated, or 
«« procured from all bodies, by rubbing 
« them againſt cach other, and thusputting 
« their fire in motion. But fire, he adds, 
« is by no means generated by ſuch mo- 
„tion. Elem. Phyſ. t. 2. C.1. 

M. Lemery the younger agrees with 


| theſe two authors in aſferting this abſo- 


lure, and ingenerable nature of fire: But 
he exrends it farther. Not contented to 
confine it as an element to bodies, he 
endeavours to ſhew that it is equably dif- 
«fuſed thro' all ſpace, is preſent in all 
« places, in the void ſpaces between bodies, 
«as well as in the inſenſible interſtices be- 


«rwecn their parts. Mem. de / Acad. An. 1713. 


This laſt ſentiment falls in with that of 
Boerbaave, which will be more largely fer 
forth in what follows. | 


© the compoſition of all bodies, is contain'd | 


* Paracelſus even affirms rock-cryſtal to 
be nothing elſe but water ſtrongly con- 
geal'd by a very intenſe cold. But this 
does not appear very probable, in regard 
cryſtal is ſo much heavier than water; 
whereas ice is lighter. See the chapters 
ONE Water, 1 

Accordingly, the younger Le 0 
ſerves, that Toa is eu a 5 eſtabliſhment 
of the parts of water in their natural 
ſtate ; that the mere abſence of fire 8 
ſufficient to account for this re-eftabliſh- 
ment: and, laſtly, that the fluidity of ws 
ter is a real fuſion, like that of metals 
expoſed to the fire; only differing in 
this, that a greater quantity of fire 
neceſſary to the one than the other, Mem 
de I Acad, Royal. An. 1709, 
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Wecry of CHEMISTRr. 
1, Under the word nature, ſome conceive all created Beings ; but in the 


ſ-nſe we here uſe it, it only extends to body, or the aggregate of all bo- 
dies; any change wherein, we aſſert to be impoſſible, without the mediation Fi 


of fire: For all bodies are either ſolid or fluid; the ſolid, of them- „ 


ſelves, are commonly ſuppoſed to be inactive, and motionleſs ; the fluid 
both move, and are moved f. | 


Now even all ſolids are found ſo much the more firm and con- T-/#id:. 


tracked, as they have the leſs fire; as is evident in iron, which, when 
heated, expands into a much greater ſpace than when cold |]. So that 
any ſolid, and hard body, by being freed of all fire, would fink into a 
much leſs bulk, and its parts cohere more nearly, and with greater force 
than before. Nay, Mr. Boyle ſuggeſts ſeveral conſiderations why even the 
moſt ſolid bodies ſhould be thought to have an inteſtine motion, This he 
inſtances particularly in a diamond he wore, which had a ſpot im it, that 
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he could ſenſibly perceive to change its place. This would bring ſolids (till 


nearer to the condition of fluids. 


Tis not a point univerſally agreed | 


on, that fluidity conſiſts in a perpetual 
motion of the parts of a fluid body. The 
Carteſians, tis true, take it for granted; 
and, accordingly, make this the definition 
of a fluid, that it is a body whoſe minute 
parts are in à continual agitation, But 
this appears a little too adventurous ; as 
we cannot directly prove that there is 
ſuch motion in all fluids. Sir J. Newton, 
therefore, proceeds more cautiouſly : To 
conſtitute a fluid, he only ſuppoſes it ne- 
ceſſary © that the particles be eaſy to put 
ein inteſtine motion, and in moving be diſ- 
*poſed to ſlide over one another”, Indeed, 
this amounts to much the ſame, with re- 
gard to our preſent purpoſe, as the for- 
mer: for, here, ſuch a lubricity, volu- 
bility, and mobility of the parts is ſup- 
ry as, conſidering the almoſt inceſ- 
ant agitations of the earth, air, &c. and 
the actions of the fire, &c. which will be 
ewn to penetrate all bodies; can ſcarce 
poſſibly let the particles of any fluid in 
nature, remain one moment in a ſtate of 
reſt. Accordingly, Dr. Clark takes in both 
opinions into his notion of fluidity : ** If 
3 the parts of a body,” ſays he, * either 
5 do not touch one another, or eaſil 
„ Up over one another; and be, withal, 
a ſo ſmall, as to be capable of being eaſi- 
8 ly agirated by heat; and the heat be 
5 ſufficient to agitate them, tho, per- 
& haps, not ſufticient to prevent their 
„ |*eczing : or even if they be not moved, 
provided they be bur ſmall, ſmooth, 


© and voluble, of ſuch fgure and bulk, 


tt as makes them liable to be eaſily put 
© in motion: that body is fluid,” Arnot. in 
Rohault. Phy. 

To ſay no more; the great Mr. Boyle 
lays down an inteſtine agitation of the 
conſtituent particles of a body, in various 
directions, either by an innate activity of 
their own, or by the action of ſome thin- 
ner medium that penetrates their pores, 
as abſolutely requiſite ro fluidity. And 
tho' the particles here ſuppoſed to move, 
be too ſmall to have their motions ob- 
ſerved by the eye; yet that author ſug- 


geſts ſeveral conſiderations, to evince the 


reality thereof : The principal things he 
inſiſts on, are the ſenſible operations of 
fluids ; for how, ſays he, ſhould they ef- 
fe& thoſe ſolutions, putrefactions, &c. 
which we daily obſerve from them, with- 
out local motion? *Tis true, a later phi- 
loſopher accounts for thoſe ſolutions, with- 
out ſuppoſing any antecedent motion in 
the parts of the fluid. Tis ſufficient, 
with him, to have a motion occaſionally 
excited by the mutual attraction between 
the parts of the fluid, and thoſe of the 
body diſſolved thereby. Newton. Optic. 
* Fire,” ſays Dr. sGraveſande, ©* natu- 
© rally unites itſelf with bodies: And 
©« hence it is that a body brought near to 
te the fire, grows hot; in which caſe it al- 
"Ie exp or ſwells ; which expanſion 
&« js not only obſerved in very ſolid bodies, 
« bur in thoſe whoſe parts do not cohere; 
© in which caſe they likewiſe acquire a 
« great degree of elaſticity, as is obſerved 


„in air and vapours.“ Element. Phyſ. 


As 
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In fluids. 


— 


„ Gin 

As to fluids, they all harden, even to the eye, upon the abſence of fire: 
Thus water, in a ſevere winter's cold, will form itſelf into a ſolid glebe; 
and yet even then, contains a great deal of fire ; as evidently appears, up- 
on application of the thermometer thereto, which is capable of falling 
twenty diviſions lower, eer it arrive at the point of intenſeſt cold: And 
hence it is that the ſpirit of wine is kept from freezing in the thermometer; 
which would undergo the common fate of other things, were the fire in leſs 
abundance. 'Thus, the ſame degree of cold wherewith oil of olives congeals, 
does not freeze water: And yet water freezes, when ale will not“. Hence 
it is evident, that if there were no fire in nature, all bodies, both ſolid 
and fluid, would remain for ever at reſt, and conſequently never undergo 
any alteration. | | 

So, the air itſelf, by a greater quantity of fire, expands ; and condenſes 
by a leſs f: yet, where tis moſt of all contracted, it ſtill contains a large 


- ſhare of fire, as is evident from the colliſion of a flint, and ſteel |} therein, 
which is followed by ſparks of fire. If this fire could likewiſe be taken 


from the air; it would become ſolid, and perfectly at reſt, and conſequent- 


ly incapable of change. | 

As, then, fire can render the moſt folid bodies, as ſtones, metals, Cc. 
fluid, (which we evidently find in the large burning-glaſſes, wherein gold 
itſelf immediately calcines, and emits fumes, i. e. becomes fluid ;) fo the 
want of fire would convert the moſt fluid bodies, as ſpirit of wine, C. 


into ſolids “, 


* ee Tho oil of vitriol be one of the moſt ] lueid, i.e. affect us with the ideas of heat 
© fiery liquors yet known, and even per- | and light. But this do&rine will be fur- 


1 forms ſome of the operations of fire it- | ther conſidered and explained hereafter, 


1 


4% ſelf, and thaws ice ſooner than the ſpi- 
« rit of wine, or any other liquor; yet 
« having put a pound of fine rectiſied oil 
« of vitriol into a ſtrong glaſs- vial pro- 
« portionable to it, we found, that, ex- 
« cept a little which was fluid at the top, 
« it was all congealed or coagulated into 
« a maſs, like ice, tho' the glas ſtood in 
« a laboratory, where a fire was con- 
« ſtantly kept not far from it, and where 
« oil of vitriol very ſeldom, or never, has 
oh Pn, or A been obferved to con- 
« geal ſo much as in part.“ le Mech, 
| Pra. of Heat. * * | 
+ See the chapter of air. | 
|| Sir 1/aac Newton, and the Englſs phi: 
loſophers, account for the fire arifing up- 


on ſuch collifion, on a different principle. 


They ſuppoſe it produced by putting the 
ſulphurous particles of thoſe two bodies in 
a vehement vibratory motion; by virtue 
of which motion, they become hot and 


Fire, thus, being acknowledged the 
mftrumental cauſe of all motion ; it re- 
mains that itſelf be moved : nay, to move, 
muſt be more natural, and immediate to 
fire, than to any other body ; and, hence, 
ſome have ventured to make motion eſ- 
ſential to fire: But as this is inconſiſtent 
with the notion of matter, which is de- 
fined to be inert, and paſſive; and as we 
ſhall hereafter prove that fire is material 
we muſt rather agree, that the motion of 
fire itſelf is derived from ſome other 
higher, and more metaphyſical cauſe. A 
property of 2 mobility may indeed 
ſuperadded to the other properties of 
fire; but it has no natural, neceſſary con- 
nection with them: nor can it be main 
rain'd with them otherwiſe than by ſome 
extrinſic efficacy of a ſuperior cauſe, 
However, that it is by motion that fire 
produces its effects, is evident. And hence 


the action of fire cannot make any alte 
ratio 


4 


rforming or producing any thing. 


Theory of CRENMIST Rr. 


And hence we gather, that fire is the only active or proper autumn 
of chemiſtry ; without which, the chemiſt would be abſolutely incapable of 
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Fw fire is two-fold ; the one pure, and elementary; Which alone we Fir diſtin. 
here call fire: the other vulgar, raiſed and kindled from the former e. 
which is what agitates and affects ignited, combuſtible, and moveable bo- 


dies. 


All the authors who have wrote of fire, overlook this diſtinction, which 
has led them into grievous miſtakes : inſomuch that moſt of them hold the 


flame of a piece of wood to be all fire; which is abſolutely falſe , as will 


appear from what follows. 
1* Fire may be preſent, in the 


ration in the elementary ſubſtance of bo- 
dies; for it is neceſſary, that what acts 
upon an object, be without that objeQ ; 
i. e. the fire muſt not penetrate the ele- 
mentary parts, but only enter the pores 
and interſtices of bodies: ſo that it does 
not ſeem capable of making thoſe rranſ- 
mutations which Sir Iſaac Newton aſcribes 


to it; of which we ſhall ſpeak hereafter. - 


In effect, as to all our purpoſes, it may 
perhaps be ſaid, that fire is always in mo- 
tion: Take, for inſtance, ſix ſeveral ſorts 
of thermometers, and two veſſels of wa- 
ter with ſal-ammoniac mixed therein; 
and apply the thermometers hereto: the 
conſequence will be, that the air being con- 
denſed in them, the ſpirit will deſcend in 
all: Remove the veſlels of water; and 


the air growing warmer, and ſo rarefy- 


ing, the ſpirit will aſcend again. So that 


the ative force in air whic produces ſo | 


many effects, does really all ariſe from the 
fire contained in it. 

Again, us all bodies placed in a very 
cold air, do, by degrees, grow cold, mo- 
tionleſs, rigid, &c. tho' there be ſtill 
ſome remains of fire; and in proportion 
as that is . diminiſhed, the effect is acce- 
lerated : it follows, that cold, 7 e. a 
leſs degree of heat, is the effect of a leſ- 
ſer adion of fire. And ſo all action ap- 
parently ariſes from the ſame ſource. 

{ © The flame of a body,” Sir J. Newton 
obſerves, © is only the ſmoke thereof 
f heated red hot; and the ſmoke is only 
, 'he volatile part of the body ſeparated 
75 by the fire. Thus, all inflammable bo- 

dies, as ſulphur, oil, wax, wood, Oc. 


0 


| 


« by flaming, waſte, and vaniſh into burn- 
©« ing ſmoke; which ſmoke, if the flame 
« be haftily put out, is very thick, and 
« viſible, and ſometimes ſmells ſtrongly, 


« but in the flame loſes irs ſmell by 


« burning; and; according to the nature 
« of the ſmoke, the flame is of this or 
« that colour. Thus, the flame of ſul- 
« phur is blue ; that of camphor, white; 
„that of tallow, yellow, Scr. When 
„ gun-· powder takes fire, it off in « 
= 1 ſmoke; the exploſion ariſes 
« from the violent action of its ingre- 
1 dients, nitre, ſulphur, and charcoal up- 
« on each other; 8 the mixture 
being ſuddenly, and violently heated, 
« becomes rarefied, and converted into 
« fume ; which, by the violence of that 
« action becoming hot enough to ſhine, 
* 3 in the form of flame. Ibid. 

« Flame I take for a mixture of fire 
«© with the oily part of the fuel; and this 
« ol, being the ſulphurous part of the 
« mixt, 4. e. the part wherein the fire 
« aQts, is more diſpoſed than any other 
« part to admit and retain a quantity 
ic thereof. A quantity of fire, then, be- 
« ing enter'd into ſuch oil, muſt extend its 
« maſs, and augment its bulk inaſmuch 
« as the oil is capable of ſtretching, and 
« of filling, at the ſame time, all the in- 


<« rerftices thereof with its own ſubſtance. 


« Thus the mixture becomes what we 
« call e; which, therefore, is an oily 
© body without pores, or whoſe ppres 
« are exactly filled up with the les 
« of fire contained therein,” berg · 
ibid. ; 
J 

; ſun, 


greateſt abundance, yet without any Fire without 
heat; as is evident in the tops of the higheſt mountains illumined by the 


5 
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ſun, where the cold is always extremely pinching ; and this even under 
the Equator ; mountains being there found perpetually cover'd with ſnow, 


tho' there can be no want of fire. | | | 
So, a large burning-glaſs, in a place where the ſun does not ſhine, or 


| when the ſun is cover d with a cloud, has no effect; the ſmalleſt warmth 


cannot be felt in its focus: But the moment he emerges, a piece of metal 
will be ſeen to melt. | | 

29, Fire may be in exceeding ſmall quantity, and yet burn with great 
violence: Thus, ſpirit of wine, when ſet on fire, does not burn the 
hands; and, tho? poured on a piece of red-hot iron, does not take fire; ſo 
that the fire therein ſhould not appear very great. Yet, if, in burning, it 
meet With ſome other harder body, whoſe particles it is capable of agita- 
ting by the attrition of its own, it will yield a fierce flame, capable of 
burning a firmer body than the hand. | 


The infiraments. From this it appears, that the rotation of heterogeneous particles agi- 


tated by the fire, has more effect in reſpeR of heat, than the action of the 
fire itſelf. Nor is the mechanical reaſon hereof far to ſeek ; for the par- 
ticles of fire being ſuppoſed all equal, and ſpherical, muſt of themſelves be 
harmleſs; but if they carry along with them certain ſpicu/a, or other point- 
ed bodies, they then become capable of doing much harm. 

Hence, tho” the flame of a piece of wood may give a ſenſe of heat, and 
burn things applied to it; it does not neceſſarily follow, that there is any 
pure fire therein: ſo that the diſtinction between pure and common fire, is 
of abſolute neceſſity.  - | 


Elementary fire Elementary fire is that we find collected in burning mirrours; as that of 


M. Villette. This fire needs no pabulum or fuel to ſuſtain ir, yields no 
ſmoke, emits no flame, nor yields any aſhes. 8 5 
Vulgar, or common fire, is that which we every where ſee excited in 
2 wood, &c. How to diſtinguiſh between theſe, will appear from what 
ollows. 3 T 1 | | | 
Pure fire is found in two different manners; either as it exiſts every 
where, and diffuſed equally in all places; or, as it exiſts in certain bodies, 
which it makes no great alteration in. | 


Elementary fire That fire ſhould exiſt in the ſame quantity, in all places, will ſeem 4 


ſtrange paradox : and yet the thing is demonſtrable from innumerable ex- 
periments. 5270 12 I 13 
The Cartefians, as Mariotte, Perrault, &c. hold, that in a perfe& vacuun, 
i. e. a ſpace out of which all the air has been exhauſted, there is yet a large 
ſtock of fire; as ſuppoſing an abſolute vacuum impoſſible. Now, the molt 
perfect vacuum we can arrive at, is that of M. Huygens's contrivance, which 
is as follows : Heat a quantity of the-pureſt mercury to the degree 
boiling-water, and pour it into a hot tube of about forty incies long: 
when the tube is filled, apply a finger on the orifice thereof, and thus i. 
vert it, in a baſon full of mercury. The mercury will now be- ſuſpended in 
the tube to the whole height; till giving it a little ſhake, it will fink to the 


height of about twenty-nine inches; and thus leave a perfect Fe . 
| eleve 


9... a... © a RO Ewa 


2 


8 2 2 


; eresteſt quantity, it may yet be perfectly undiſcoverable: as is evident in 


moved againſt one another, w 
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more pure fire in the moſt perfect vacuum, than in any other place. 


eleven inches. Yet here, the philofophers abovementioned deny there is 
any vacuum; urging, that ſo much the more fire is now enter'd into the 
ſpace, as before there was of other matter: But this is contrary to expe- 
rience ; at leaſt, the fire there contained, is no hotter than the mercury it- 
ſelf. For a drop or two of water being ſprinkled in a froſty ſeaſon; both 
on the upper part of the tube ſuppoſed to be full of fire, and onthe lower 
full of mercury ; they will freeze alike ineach place. So that there is no 


cog 
7 
+ 


But fire, we have ſaid, is found in all bodies. To prove which, ſet Ts «ll bedie. 


gold againſt the vacuum juſt mentioned; and this gold, tho' the moſt pon- 


derous of all bodies, will not contain more fire than is in Huygens's vacuum; 
as appears from the thermometer, a e 

But the fire in gold, when ready to fuſe, is pure fire; for a maſs of this 
metal, once heated red-hot, will retain this fire perfectly for three days: 
Nay, the prince of Mirandola, and others, have kept gold ignited for two 


= months, without any diminution of weight. See what has already been ob- 


ſerved on this head, p. 63, 64. 


* 


Now, this fire, of itſel 


the torrid zone; where, notwithſtanding the great abundance of fire, the 
{now in many places never melts. 


It will ſcarce appear credible, that there ſhould be the utmoſt degree of 


fire where no flame appears, nor any light is ſeen ; and yet tis certain that 
the ſun is placed in the centre of the ſyſtem, and that he emits rays all a- 
= round him, as far as the ſphere of Saturn; and that the light reflected from 
= Stun, comes originally from the ſun: And we all know, that when the 
conical ſhadow of our earth occaſions night, the rays in their paſſage to 


Saturn, muſt travel through thoſe immenſe ſpaces of the heavens, which 


#4] yet we find involved in darkneſs. We ſee the ſpace, but the rays we ſee 


8 nothing of, till they have perform'd their journey, and are ſome of them 
= diſpatched again to us. | | | 67] 


* Bodies of any kind being violently | ©© preparation, be enabled ſuddenly to 
ill grow hot “ inſinuate itſelf into the body of gold, 
by ſuch friction, and this to a conſide- | ** whether calcined or crude, and be- 
rable degree ; which ſhews, that all bo- | © come manifeſtly hot with it, in leſs- 


| . dies have fire in them. For fire may be | than two or three minutes. Eoyle 
= Put in motion, and ſeparated from a body, | Mech. Prod. of Heat. | 


z by ſuch rubbing ; but can never be gene- « That quick-filver contains fire, is e- 
WE rated that way. s'Graveſand Phyſic. Ele- | vident hence, that if you ſhake it a- 
_— | | © boutin an exhauſted glaſs, it will ap- 

Y rb is allow'd the coldeſt of | ©* pear all luminous. But for this experi- 


5 Al fluids; inſomueh that many, ſays | © ment, tis neceſſary the mercury be 
34 Mr. Boyle, « deny that it will produce | © very pure and defecate : if it have no 


> any heat 3 immediate action on | © tin mix'd in it, you may purge it with 
any other body, and particularly on | © boiling - hot vinegar . Graueſand 


gold: but ſeveral trials have affured | ibid. 
me, that a particular mercury may, by 


Gg 2 This 


— 


f, always lies conceal d; nay, where it is in the Elmentary fire 


always 


N 


** 
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Fire diſcover'd, > This fire, in it ſelf thus perfectly latent, may diſcover it felf to be pre- 
g ſent by ſive effects. | 3 | ' 
By the rareface 12, By rarehing bodies, and particularly air: For we have already. obſery. 
POP Ee ed, that the fluidity of all liquors depends wholly on fire; and conſequently 
all rarefaction. There is no fire, but what rareſies air: and all oils, wa- 
ters, ſpirits, and, in one word, all fluids are rarefied by the fame cauſe, 
Nay, and ſolids themfelves rarefy by fire: Thus a bar of iron, by the 
mere warmth * of a puff of breath, or the application of a hand, ſhall be 
| ſenſibly extended. | 
Sy light. 29, Fireſhews it ſelf to be preſent by /ight : for wherever there is light, 
there is fire. The ſenſation of light is produced when the particles of fire, 
directed by the action of the ſun, reach the eye in right lines. Without 
this eireumſtance of determination, fire would never be viſible 3. as is eri- 
dent from a darken'd chamber, wherein the rays received in at an aperture 
of the wall, and proceeding along the chamber, are not at all ſeen, till be- 
ing reflected from the wall, they return and ſtrike the eye in right lines 
Nothing, therefore, ſhines without fire; but neither does fire ſhine of it 
ſelf, unlefs it low from the lucid body in right lines f. 
39, Fire diſcovers it ſelf by colour : for all colour depends on light; and 
light, we have obſerv'd, depends on fire. This, Virgil alludes to in that beau: 


titul verſe, where he ſays, 


By colure 


Rebus nox abſtulit atra colores. 


And the ſame is proved by Sir I/. Newton, in his optics, by a great num- 
ber of experiments. That author ſhews, that a ſingle ray of light, which 
had always been taken for a ſimple body, becomes divided, by reſſection, into 
a great number of rays, of divers colours; andthis in a conſtant law: and that 
tis only as bodies are diſpoſed to reflect this or that fort of colour'd rays 
more than others, that they appear of this or that colour: without ſuch co- 
lour in the rays of fire, all bodies would remain inviſible ; ſo that all we ſee in 


* Thus fGraveſand: ** All bodies are | © left impreſſion, and are eaſily moved « 
*© mong each other: And thus it is, thut 


« dilated by the action of fire; but the 

« degree of ſuch dilatation, ſeems rather | © a ſolid becomes a fluid by heat. The 

«to depend on the motion, than on the effect may be ſo increaſed in ſome bodies, 

4 quantity of fire. For bodies are ex- | as that the attract ing force ſhall be over- 
« come by the repelling force, in which 


« panded by rubbing, as well as the ap- 
« plication of fire externally. Element,Phy/. | caſe the particles fly from each other: 
« From this expanſion it follows, that | © and thus it is that heat volatilizes bo- 


the conftituent particles of bodies, ac- “ dies. Id. ib. 
« quire a repelling force by the action of | f Thus Grave ſand + Fire entering the 


« fire; in virtue whereof, they endeavour | eye in. right lines, gives a motion to the 
«* to recede from each other, with a ten- | optic fibres at the bottom of the eye, and 
thus excites the idea of light, That light 


« dency contrary to that of attracttion. 

„While this laſt force remains ftronger | can have no other motion but a re&ilinear 
*than the otber, the particles cohere | one, appears from the ſtopping or inter, 
« more or leſs, according to the leſs or | cepting it by a body direct 1nterpoſed 
between the luminary and the eye; 


« greater degree of heat: When the re- 
Y —— l almoſt equal to the at- | hence a body is ſaid to be lucid or juminoui, 
traction, the particles before _— when it gives fire a motion in right lines. 


join d, ſcarce cohere, yield to the ſm Ubi ſupra. : 
bodies, 
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bodies, is fire alone: which is a paradox firſt demonſtrated: by Sir If Newtow.. | 
The truth 1s, the different colours of objects ariſe merely from the different 
reception of the rays of light, the different diviſions they make thereof, and 
the different parts they retain and repel ||. | 
o, It diſcovers it ſelf by heat: fire is neyer without both heat, and light; By tas. 
tho? it's poſſible for thoſe to be in ſo ſmall a. degree, as not tobe ſenſible... 
Thus, by the actrition of mercury in a glaſs veſſel, and a dark place, it pre- 
ſently emits light ; but if this be done ina place illumined, no light.is ſeen and 
yet there is the ſame light on the part of the luminary, as in the ſormer caſe. 
So if you grind a little mercury and fine glaſs together, the glaſs will pre- 
ſently grow both hot and luminous; and the ſame obtains in ſugar, and o- 
ther bodies, which when at reſt emit no light, but by rubbing, readily do: 
and yet ſuch bodies are not hot; for if you ſhake a little mercury in a clean 
glaſs veſſel, it ſhall ſhine, tho? it does not afford any indication of heat 
when applied to the thermometer: ſo that a ſenſible light may ariſe, before 
there be any ſenſible heat. On the contrary, if you take two pieces of iron, 
and rub one againſt the other in a dry air, they will grow extremely hot 
eer they ſhine at all; but with. further friction will ſhine ſenſibly enough. 
So that light does not conſtantly either precede or follow heat; but both 
are preſent at the ſame time, thoꝰ not both alike ſenſibly: | 
And hence fire is divided into /ucid and not lucid; to ſhine, not being any Tight by ſbi: © 
native, eſſential property of fire ; but depending on the various determina- a "ol a 
tions thereof. | FW. 
Thus if you hang up ſeveral different colour'd clothes, in a dark place; 
ſome white, others red, and others black; and place your ſelf at a little 
diſtance : you will perceive nothing at all where the black are; where the 
white are, there will ſomething appear; ſo alſo where the red are; tho? leſs - 
than where the white. Not that there is more fire in one than another; 
but one. reflects more or fewer rays than another; ſo that the - cir- 


Natural bodies only become of diffe- the ſurface of bodies, whereon their co- 
rent colours, as ſurfaces are diſpoſed to re- lour depends; it is to be obſerved that the 
flet differently colour'd rays; anda body | ſmalleſt particles of all bodies are found 
appears of the colour which ariſes from | to be tranſparent ; and that they are ſe- 
the mixture of the rays reflected by it. ee. by a medium of a different denſity + 
Thus placing two- bodies, e. gr. a red and a om the particles themſelves : and hence, 
dlue one in the dark, where neither of em | in the ſurface of every colour'd body, we 
is viſible ; and enlightning em ſucceſſively . conceive innumerable, ſmall thin la- 
by rays tranſmitted thro' a priſm ; they | mellz, or plates. But it is demonſtrated : 
will then be ſeen, and each of the ſorts | of ſuch plates, and conſequently of the 
of colour'd rays, will be reflected from | ſurfaces of bodies, that their colour de- 

eech: But the red rays will be much the | pends on the thickneſs, and denſity 
== moſt copiouſly reflefted from the red bo- | of the parts or plates in the ſurface, _ 
y, and the blue from the blue. And | between the pores thereof; that the co- 

enlightning 'em both with only one ſort of | lour is ſo much the more vivid and homo- 

Tays, e. gr. red ones; the os object will | geneous, as the plates or parts are thin- 
very vivid, and the blue ſcarce vi-] ner; and that, ceteris paribus, the ſaid parts 
e. f | are the thickeft, when red; and. thin» 

= To determine the preciſe conſtitution of | neft, when violet. 


cumſtances 
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Heat or warm. Lucid fire, again, is of two kinds, viz. that which : 
Nee ron: and that which does not warm, as that in rotten fiſhes ; the oils whereof 
being attenuated enough to rub againſt one another, yield light, but with- 


C not e 
to fire 


dard of the 
Free of. fire, 


Firs diſcover'd 
by burning . 


Furt ber 
ments and conſi 
derat ions to 


Prove fire in all 
laces and all 


: eamiſtarices of light do not depend 
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on fire, ſo much as on the ſurface of the 


body that reflects it. | 


warms ; as red-hot 


out any heat that the barometer takes cognizance of. But heat is our ou 
ſenſation ;. nor is it to be deem'd a juſt meaſure of the quantity of fire: 
Heat m den. Thus, a man coming out of a hot bath, even into a moderately warm air, 


a will ſeem as if he were come into an exceſſively cold place; and another en- 1 


-tering a warm room, in a cold winter's day, will at firſt fancy himſelf in a 


ſtove. 


This ſhews, that the ſenſe of heat does by no means determine the 


exact degree of fire; as being always relative to our bodies: And hence, 
ſome perlons ſcarce perceive the ſevereſt cold; and others, on the contrary, 


the moſt ſultry heat : ſo that the degree of heat depends on a compariſen 


of the perſon who perceives it *. 


found than in any other. 


ed from the following experiment. 


Take two large iron planes, and rub 'em briskly againſt each other, in 
Tcelard, which is only 12 degrees ſhort of the North Pole, in the moſt froſty 
ſeaſon, and at midnight; and they will grow warm, glow, ſhine, and heat 
to ſuch a pitch, as not only to rarefy the ſpirit in the thermometer, bur even 
to ignite, and at laſt to fuſe. Now, the fire here found, is either created 
de novo, or it was there before: But its creation, no body will aſſert; and 
accordingly unleſs a proper fuel be furniſhed it, it is ſoon diſſipated again; 


* A body is only ſenſibly hot, when the 
degree of its heat exceeds that of our or- 
gans of ſenſe; ſo that there may be a lu- 
cid body, without any ſenſible heat; and 
conſequently, as heat 1s only a ſenſible qua- 
lity, without any heat at all. 

Heat, in the hot body, ſays Graveſande, 
is an agitation of the parts of the body, 
made by means of the fire contained in 
it; by ſuch agitation a motion is produced 

in our bodies, which excites the idea of 
heat in our mind: ſo that heat in reſpe& 
of us is nothing but that idea ; and in the 
hot body, nothing but motion. If ſuch 


5®, Fire diſcovers it ſelf by burning f. | 
From what has been ſaid, we may infer a very remarkable property cf 
fire, and which every body will eſteem as a paradox, wiz. that fire is preſen 
every where, Pure, or elementary fire, we aſſert, is equally preſent in al 
places; nor is there any point of ſpace, or any body, wherein there is more 


For we have already ſhewn, that there is the ſame degree of fire in the 
moſt perfect vacuum in nature, as in the moſt ſolid body; in mercury, as in 
oil of vitriol ; and that it is equally preſent in ice or ſhow, as the pureſ 
, ». aj alike. ſpirit of wine: and hence we argue, that there is a good quantity of fire 
even in the coldeſt places, and the coldeſt bodies ; which is further confirm- 


—ͤ— 


riſes; by which ſome parts are torn 


„ aL n 


motion expel the fire, in right lines, i 
gives us the idea of light; if in a variou 
and irregular motion, only heat. 

+ The minute parts whereof a bod 
conſiſts, being vehemently agitared by at. 
trition, the application of external fire, 
or the like cauſe ; the fire contain 
therein is ſeparated from thoſe particles 
and turn'd looſe in the body: where, by 
the attraction between the particles of the 
fire and of the body, a mutual action . 


from the body, and carried away by 


motion of the fire. Graveſand, ub. * 
| : 10 


. 
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not annihilated : Conſequently it pre-exiſted : and that it is true fire, ap- 
ears from its rarefying the ſpirit in the thermometer. Fire, therefore, 
which before exiſted, in ſuch a diffuſed and diſperſed ſtate as not to be ſen- 


ſible; being now collected by the attrition, becomes perceivable by the 


ſenſes. | | 
So if two bodies be ſo briskly moved againſt each other, as that no other 


ambient matter, but fire, on account of its wonderful ſubtility,can follow em 
with equal pace; they muſt neceſſarily collect the fire, before vague and diſ- 


perſed. And thus it 1s that the wheels of chariots, and other vehicles, by their- 
exceſſive velocity take fire; and that balls exploded in the night- time out of 


great guns, grow hot in their paſſage thro* the air, ſo, as ſometimes to ap- 
pear ignited. “. 


= The experiment abovementioned, with iron planes, does not ſucceed ſo 
—_ well in ſummer, as winter: the reaſon is owing to the diminution of 
= claſticity in bodies, by heat; whereas cold augments it. Hence it is, that 
M. Villette's mirror burns more forcibly in winter than in ſummer ; 


nay, and that to have it burn with its utmoſt vehemence, the hind: part of 
the mirror is to be very cold. | 

I have heard it alledg'd, that the iron planes, in the experiment above 
recited, are themſelves converted by the friction into fire. But is this 
poſſible, and yet the iron remain without the loſs either of bulk or weight, 


and return, in a few minutes, into its primitive form? But, that fire is e- 


qually diffuled every where, will appear from another inconteſtable experi- 
ment. The utmoſt effect, the greateſt fire is capable of producing, is, in 


a moment's time to turn a flint into glaſs ; which effect is peculiar to M. 


Villette's mirrourlſ, and is what M.Tſchirnhauſen's burning-glaſs will not per- 
form : a lime-ſtone, which would endure the utmoſt effort of the hotteſt. 
furnace tor-many months, being expoſed to the mirror, inſtantly paſles,. 
with a little hiſs, into glaſs. Now this we may lay down as the ultimate 
degree of fire known among us: and yet we aſſert, that this ſame degree 


WS of fice is found every where. For if, even in kelaxd, in the middle of win- 


ter, and at midnight, a ſteel and flint be but ſtruck-againſt each other, 
with a piece of paper underneath; a ſpark of fire will fly off, which falling 


cos the paper, will be found, by the microſcope, to be a perfect globule ot. 


A bullet ſhot out of a good wind- | © inches from the vertex of the glas. The 


5 1 =_ «gainfſt a metalline plate, Mr. Boyle | metal of it is a mixture of copper, tin 


dung would be flatted almoſt into the | ** and tin-glaſs. This concave melted - 
figure of an hemiſphere. The ſame | © iron-ore in 24 ””; began to calcine talc 


| We © author goirg to take up the bullet, “ in 40%, and, as M. V latte ſaid, would 


10 . . i f 5 . 
ound it too hot to be, without pain, ( calcine asteftos, It me; 20 a ſixpence in 


” held betwixt the fingers. Effect of . 7:4, anda + penny in 16% It turned 
lang 2 « an emerald into a ſubſtance like a tur- 
M. Villette's burning concave is 47 | © quoiſe-ſtone ; and diminiſhed a G.umond, , 


; inches wide, and ground to a ſphere of | © that weigh d 4 grains by 3, If its weights. 


bach a radius, that its focus is about 38 Phileſ, Trau. Ns. 360. | | 
| _ glaſs. 
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Fire only ab- 
lected. 


bears when col- 


44 ftone it ſelf, tho' ſteel is of a far more 


ther fide the queſtion have to ſay. © That 
. «© probable from a co 
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-glaſs f. Whetice it follows, that there is the ſame degree of fire in the 


cold regions of Iceland, as in 'Villette's 
produced in both. 
Hence, as the 


.climate, and at every ſeaſon. | 
We add, that the ſame quantity of 


rent ſoever in texture, conſiſtence, ſolidity, Cc. Thus applying ſeveral bo- 
Qies, e. gr. alcohol of wine, quickſilver, oil, iron, gold, 


the ſame experiment ſucceeds alike in all places, and at all 
times 3 there is no doubt, but that fire is always found in all parts of ſpace, 
and in all bodies: equally ſpread on the utmoſt top of rhe higheſt mountain, 
as in the ſubje& valley, or in the dee 
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burning-glaſs-z the fame effect being 


peſt cavern under ground; in every 
fireis found in all bodies, how diffe- 


6. to fo many 


"thermometers for a whole night, the ſpirit was found, next morning, at 


the ſame height in em all. 


"Hence we draw an inference of the laſt importance, viz. that fire only be- 


'4 «By aun «almoſt momentary percuſ- 
4 fon, with no great force, the parts even 
« of a vegetable may not —_ intenſe- 
*«.ly heated, but brought to actual fire ; 
4 as we have tried by ſtriking a good cane 
« yirh a ſteel, or the back * nife; for 
upon this colliſion, it would yield ſparks 
like flint. So likewiſe by ſcraping a 
« good loaf of ſuger, with « knife, nume- 
« rous ſparks will be produced; but upon 
-«,the colliſion of a flint and ſteel, not only 
«fre, hut even vitrification, which the 
« chemifts-efteem the ultimate action of 
fire, is inſtantaneouſly produced: for the 
« ſparks which here fly off, arc uſuall 
«© real and permanent parcels of ſtone, vi- 
« trified by the vehemence of the motion. 
And that this vitrification may be of the 


<« fuſible nature, I am induced to think, 
4 becauſe flints will, by colliſion, ſtrike 
fire with one another. The like alſo may 
« be done with rock-cryfſtal, and even 
<« yyith diamonds, on the mill whereby 


a they are cut; tho' fire is not allowed 
44 29 them. Boyle, Effect, of languid 
Mot. 


Hear what the philoſophers on the o- 
4 heat is mechanically — e, appears 


comes apparent, by being collected, or gather 
there is no exciting, producing or making of fire, or even putting it in 
motion; but the whole of what we do, is to collect what was before dil- 
perſed, and bring it into a narrower compals ||. 


d nearer together. So tha: nl 


Fire, 


ture; which ſeems principally to con- 
e fiſt in that mechanical property of mat 
«.rer-call'd motion; but which is here ſub 
„ je& to three conditions, or modificy 
tions. 

« Firſt, the agitation of the parts of the 
body muſt be vebement ; for this diſtin 
“ puiſhes the bodies ſaid to be hot, fron 
4 thoſe which are barely fluid: thus the 
«-particles'of water, in its natural ſtate, 
« move ſo calmly, that we do not feel it 
« at all warm, tho' it could not bealt 
« quor, unleſs they were in a reftleſs n 
tion; but when water comes to be i 
« tually hot, the motion manifeſtly, and 
« proportionably appears vehement, finct 
« 1t does not only ſtrike our organs 
« feeling briskly, but ordinarily products 
% numerous very ſmall bubbles, melts cor 
« pulated oil caft upon it, and affords wr 
© pours, which by their agitation al 
into the air. And if the degree of ben 
ede ſuch as to make the water boil, the 
« the agitation becomes more manifeh, 
« by the confuſed motions, waves, noiſs 
t bubbles, and other obvious effects er 
*« cited therein. Thus in a heated 19% 
« the vehement agitation of parts may 
« eaſily mferr'd from motion, and the bi 
4 fing noiſe it makes with the drop 


ation of its na- | 


© water that fall upon it. 4 


— 


any natural or artificial means. Its 
the utmoſt that we can do with it, an 


« well as vehement, there is yet a third 
« condition required to make a body hot: 
« which is,that the agitated particles, or 

| « at leaſt the greateſt number of them, be 
( ſo minute, as to be ſingly inſenſible. Were 
« an heap of ſand to be vehemently agi- 
« rated by a whirlwind, the bulk of the 
66 * would keep their agitation 
« from being properly heat; tho* by their 
« numerous ſtrokes upon a man's face, 
« and the brisk commotion of the ſpirits, 
«and their ſmall particles, which may 


« thence enſue, they may perhaps peer. 


« duce that quality. 
« The ſecond condition is, that the de- 


3 5 u termination be very various, and tend 


all manner of ways. This variety of de- 
„ terminationsappears to be in hot bodies, 
doch by ſome of the inftances-already 
„ mentioned, and eſpecially'that of flame, 
_—* which is a body; by the dilatarion 
of metals when melted; and by the 
operations of heat, exerciſed by hot 
bodies upon others, in what poſture or 
" fituation ſoever the body to be heated 
_ thereby is 2 to them : thus a coal 
SE thoroughly kindled, will appear on all 
ces red, and melt wax, and kindle 
drimſtone, whether the body be applied 
s the upper, the lower, or to any other 
part of it.“ 
Hence if we duly attend to this notion 
WP! the nature of heat, tis eaſy to diſcern 
it may be mechanically produced ſe- 
rl ways : for, except in ſome few ano- 
Aldous caſes, by whatever means the in- 
ollie parts of a body can be put into a 
Y — confuſed and vehement agitation, heat 
ill de introduced into that body. And 
= cre are ſeveral agents, and opera- 
, by which the heating motion may 
excited; ſo there muſt bo ſeveral me- 
WE <vical ways of producing heat. Va- 
= experiments may be reduced to almoſt 
ch of theſe heads; chance it ſelf having, 


A QA TX EET 


« But tho' the agitation be various as 
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| Fire, the, is a body ſui generis, not creatable, or producible de novo, by 


uantity is fix d, and invariable; and 
4 which has led us to think it produci- 
ble, is, that of inſenſible, it may be render d ſenſible ; where before there 


Was 


in the laboratories of chemiſts, afforded 
ſeveral phenomena, referable thereto. 
Boyle, Mechan. Orig. of Heat. 


Lord Bacon: that noble author is ſo far 
from imagining any particular body ne- 
ceſlary to exhibit the phenomena and ef- 
fe&s of fire, that he undertakes to aſſign 
preciſely the mechanical cauſe of heat, 
and point out the means neceſſary to 
nerate it in any body, without ſuppoſing 
any pre- exiſtent fire at all. | 

From a particular enumeration of the 
ſeveral phenomena and effects of heat, he de- 


duces, 19, That heat is motion: not, thatmo- 


tion generates heat, or heat motion; tho 
in many caſes, this be true: but that the 
very thing heat is very motion, and no- 
thing elſe. But this motion he ſhews, 
has ſeveral peculiar circumſtances which 
conftitute it heat. As, 20, That it is an 
exp nſive motion, whereby a body endea- 
yours to dilate or ftretch into a larger di- 
menſion, than it had before. 3®, That 


upwards ; which appears hence, that an i- 
ron rod being erected in the fire, will 
burn the hand that holds it, much ſooner 
than if put in laterally. 4, That this 
expanſive motion is not pry and 
of the whole, but only of the ſmaller 
particles of the body ; as appears from the 
alternate trepidation of the particles of 
hot liquors, ignited iron, &. Laſtly, that 
this motion is very rapid. 

Hence he defines heat an expanſive 
% undulatory motion in the minute. parti- 
« cles of a body, — tend with 
« ſome rapidity, towards the circumfe- 


little upwards.” Hence, again, he adds, 
that if in any natural body, you can excite 
a motion wh it ſhall expand ordilate 


it ſelf ; and can ſo repreſs and direct this 


motion upon it ſelf, as that the dilatation 
| H h mall 


Conſiſtent with this, is the ſyſtem of the 


this expanſive motion is directed towards - 
the circumference ; and at the ſame time 


« rence, and at the ſame time incline a 
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was no ſign of it, it may be made manifeſt. Bur this, as already intims- 


ted, is only effected by determining and collecting it; by bringing it out of 


a larger ſpace into a leſs, and driving or directing it upon this body or that. 


For as to the fire it ſelf, we ſhall hereafter ſhew ita moſt minute, ſolid, ſimple, 


penetrative body: and conſequently far out of the reach of our imitation. 
Sir J. Newton, indeed, ſuggeſts that groſs bodies and light are converti- 
ble into one another: fire, he conceives, to be no more than the minute 
corpuſcles of ſome fix d body, violently agitated ; and thinks the matter of 
any body capable of becoming fire, by a ſufficient attrition. But that a 


body, which before was not fire, ſhould by attrition become real fire, and 
at once be inveſted with ſo many ſingular properties, which no other body 
has, v. gr. light, colour, different refrangibility, &c. of its ſides; appears to 
us inconceivable ; and requires further proof, which that illuſtrious author 


ſhall not proceed uniformly, but obtain 
in ſome parts, and be check'd in others; 
ou will generate heat. De forma Calidi. 


7 This ſyſtem is further ſupported by Sir 


J. Newton, who does not conceive fire as 
any particular ſpecies of body, originally 


endued with ſuch and ſuch properties. 
<« Fire, according to him, is only à bo- 


« dy much. ignited, I. e. heated hot, as to 
« emit light copiouſly : what elſe, ſays 
« he, is a red-hot iron than fire? and 
« what elſe is a burning coal than red- 
« hor wood ? or flame it ſelf than red-hot 
« ſmoak ? Tis certain, that flame is onl 

« the volatile part of the fuel heated ook 
« hot, i. e. ſo hot as to ſhine : and hence 


« only ſuch bodies as are volatile, i. e. ſuch- 


« as emit a copious fume, will flame; nor 
« will they flame longer than they have 
« fume to burn. In diſtilling hot ſpirits, 
« if the head of the ſtill be taken off, the 
« aſcending vapours will catch fire from 
« candle, and turn into flame. So ſe- 


« yeral. bodies much heated by motion, 


« attrition, fermentation, or the like, will 
« emit lucid fumes, which, if they be co- 
« pious enough, and the heat ſufficiently 
« great, will be flame; and the reaſon 
« why fuſed metals do not flame, is the 
« ſmallneſs of their fume ; for that ſpel- 


4 ter, which fumes more copiouſly, does 


« likewiſe flame. Add, that all flaming 
« bodies, as oil, tallow, wax, wood, pitch, 


« ſulphur, Sc. by flaming waſte, and va- 


« niſh into burning ſmoak. Opticks.. 


does not pretend to give. The only argument he produces, is the conforms: 


©« And do not all fix'd bodies, whe 
« heated beyond a certain degree, emit 
&« light, and ſhine ;and is not this emiſſion 
« perform'd by the vibrating motion of 
de their parts? and do not all fix'd bodies, 
« when heated beyond a certain degree, 6 
% mit light and ſhine? and is not this emi 
« ſion perform'd by the vibrating motion 
&« of their parts? and do not all bodig 
« which abound with terreftrial, and ful 
{© phurous parts, emit light as often as thoſe 
&« parts are ſufficiently agitated, whether 
« that agitation be made by external-fre, 
« or by friction, or percuſſion, or pure 
e faction, or any other cauſe ? Thus ſe 
« water in_& ſtorm, quickſilver agitated 
&« ;x vacuo, the back of a cat, or neck of 4 
“ horſe obliquely rubb d in a dark place 
« wood, fleſh, and fiſh while they putre 
« fy, vapours. from putrefying water 
« uſually call'd.ignes. fatui, ftacks of mail 
<« hay or corn, glow-worms, amber and 
« diamonds by rubbing, ſcrapings of 
« truck off with a flint, S. bid. 

« — Are not groſs bodies and light 
tc convertible into one another; and mij 
& not bodies receive much of. their aii 
« ty. from the particles of light, which er 
« ter their compoſition ? I know of 
« body leſs apt to ſhine than water, 
« yet water by frequent diſtillations chav 
&« ces into Ad earth; which by a fl 
« cient heat may be brought to ſhine | 
„other bodies. Ibid. 


blereh 
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bleneſs of ſuch converſion (of light into bodies, and bodies into light) to 


the courſe of nature, which ſeems delighted with ſuch transformations. 
We have now proved the equable diſtribution of fire in all places; whence 
it ſhould follow, that there is the ſame degree thereof every where : which 
Id really be the caſe, were it not that fire happens, by one means or o- 


ther, to be more collected in one place than another. The manner of this hence the f. 
I conceive to be as follows: ſuppoſe a certain quantity of fire, e. gr. 100 4 


particles, contained in the ſpace of a cubic foot, and equally diffuſed 
throughout the ſame. Here, each aſſignable point of ſpace will have that 
degree of fire, which ſuch an allotment will afford, i. e. the effect of the 
fire will be proportional to its quantity. If, now, thoſe 100 particles be- 
fore diffuſed thro? ſuch ſpace, by any means be driven into one ſide of that 
cubic foot; or if they be collected into the ſpace of one inch: then, that 
ſame fire, thus brought nearer, will have much greater effects, i. e. will be- 
come more ſenſible ; and that in the inverſe ratio of the ſpace it poſ- 


ſeſles. 
This collecting of fire is alſo confirm'd by experiments; which make it 


5 appear, that if the ſtock of fire in any place be larger than ordinary, the 
veighbouring places have ſo much the leſs; and that to freeze water the 


= ſooneſt poſſible, a huge fire ſhould be made; after which, placing the wa- 
WS tcr juſt without the door, it will ſhoot into ice, without delay. Thus if 
you build a very large fire in ſome ſpacious place ; the neighbouring places will 
be found to have ſo much the leſs, as the fire burns the more ſtrongly. 
And hence it is, that at ſome times and ſeaſons, we feel ſuch a vehement 
heat in our part of the globe, and at other times ſcarce any ; a greater, ſome- 
times, and ſometimes a leſs adventitious ſtock being ſent us from other parts. 
Hence it alſo is, that the windows of ſtoves, and hot houſes, are ſo often 
cover'd with ice. 

M Some may here object thoſe experiments of Sir /. Newton, whereby he 
endeavours to ſhew that fire may poſſibly be more attracted by ſome bodies 
chan others: but, with the freedom that becomes a philoſopher, I here an- 
fwer, that there is no body known, which being placed in a temperate air, 
has more fire than any other *. Indeed, moſt people imagine, that feathers, 
e. gr. are warmer than mercury; but the thermometer may convince em of 


their miſtake, Thus petrol, ſpirit of wine, c. are in reality no hotter - 


than water; and the like may be ſaid of all other bodies: fo that we doubt 


very much whether there be any ſuch thing as bodies that properly attract 


fire; or that are, with reſpect to fire, what a magnet is to iron, 


ence 0 


E. 


All other bodies, we allow, have their proper magnets or attractives; Ns attra#ive 


zs air, for inſtance, waters, earths, Cc. but for fire, we know off 


2 Luouſque autem hoc aſſertum cum iis que | detinere videntur; a Newtono, Boyleo, Le- 
de calce viva, phoſpbor o, corporibus nigris, cate- | merzo, atque ipſo etiam Boerhaavio, poſtmo- 
riſque, que gnem quodammodo baurire, figere, | dum notata, conſiſtat: auctor ipſus videat, 


Hh 2 none: 


fire. 


Theory of CnEMISTRT. 
none. And however ſomething might be inferr d to the contrary 
what Roemer, and Newton have T0 of the velocity of light, and — 

fraction of its rays; yet, thoſe authors hold attraction to be always in 
the ratio of the denſity of bodies, whereas we have demonſtrated that the 

denſeſt of all bodies, gold, has not more fire than the moſt perfect vacuum. 
And this gives us occalion to adore the infinite wiſdom of the 
creator. For had there been any thing that attracted fire ; it would haye 
become a perpetual furnace: and how. unhappy mult the condition of man 
have been under ſuch circumſtances? | oh 
However, the equable diffuſion, &c. of fire, thro* all the mundane 
ſpace, does not hinder, but that to our ſenſes it appears very unequally in 
different places ; and hence we have two vulgarly reputed ſources, or 

of fire, viz, in the ſux, and the centre of the earth. 

For the firſt, we have the concurrent opinions of the philoſophers of all 


. * 


The ſun. 
5 ages; except one, who held the ſun to be cold. 

The centre of As to the central fire, tho* our obſervations do not go ſo far; yet this is 
the earch. manifeſt, that there is an ample proportion of fire under ground; and even 
that fire appears much more abundant there than on the ſurface : ſo that 

at leaſt a ſubterraneous fire muſt be granted. 
Thus, they who dig mines, wells, &c. conſtantly obſerve, that while 
they are yet but a little below the ſurface, they find it a little cool; as they 
Subterrancous Proceed lower, it grows much colder, as being then beyond the reach ofthe 
| a ers ſan's heat; inſomuch that water will freeze almoſt inſtanteouſly, and henee 


are. the uſe of ice-houſes, Cc. Bur a little lower, viz. about 40 or 50 foot deep, 
it begins to grow warmer; ſo that no ice can bear it ; and chen the deeper 

they go, {till the greater the heat: till at length it endangers the ſtoppage 

of reſpiration, and puts out their candles f. If they venture yer 9 

| WR 


* 4 Sir If. Newton, however, ſhews, | 
« from a great variety of particular expe- 
« riments, that bodies do ad on light, at 
« a diſtance; and by their ad ion infle 
« and bend its rays ; which action, ceteris 
* paribus, is ſtrongeſt at the leaſt diſtance. 
« He adds, that in paſling by the edges 
« and ſides of bodies, the rays bend ſeve- 
« ral times backwards and forwards with 
* a motion like that of an Fel: and that 
« the rays which are either refracted or 
« reflected, begin to be bent before they 
« arrive at the refleQing or refracting 
« bodies. Optice. | 


As attraction is ſtronger in ſmall mag- 
& nets than great ones, in proportion to 
« their bulk; and gravity is greater, on 
de the ſurfaces of ſmall planets than on | 
« thoſe of great ones; and ſmall bodies | 
© are agitated more by electric attraction 


tt than great ones: So the ſmallneſs of the 
„ rays of light may contribute much to 
« the force of the agent whereby they us 
« jnfleded, &. Id. bid. | 

+ Morivus, a French author, who had 
the curioſity to deſcend himſelf into the 
wines of Hungary, ſome of which are; 
or 400 fathom deep, relates, that after he 
had deſcended about 100 fathom, he 
cawe into a very warm region of tit 
earth, which lafted to the bottom of the 
mine ; being ſo hot both in winter and 
ſummer, that the labourers uſually work 
without their clothes : he adds, that be 
himſeif was ſcarce able to bear tie 
heat. He was further told by the ©& 
veiſcers, that 'twas univerſal ; the lower 
they deſcend beyond 100 fathom, the hot 
ter it ſtill growing. 

Mr, Boyle, however, having n 
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with a- lighted candle, che place ſhall be immediacdly found full of 
flame: as once happen'd in the coal - pits in Scotland; where a hardy dig- 
ger deſcending to an unuſual depth, with a light in his hand; the fumes, 
which were there found very copious, caught fire thereby, (they being no 
ether than oil or ſulphur greatly rarefied and volatilized by heat) and burnt 
the whole mountain down. 2 10 
It ſeems, therefore, as if nature had lodg'd another ſun in the centre, to Central ſus, 
contribute, on its part, to the giving of motion to bodies; and to the pro- 
moting of generation, nutrition, vegetation, germination, Oc. of animals, 
vegetables, and foſſils; and that all productions, under ground in particu- 
lar, as of metals, ſalts, &c. are wholly owing thereto. | 
How this ſubterrateous ſun aroſe, may admit of ſome doubt; whether How fe. 
it were form'd there from the beginning, like the ſun in the firmament; or 2 
gradually produced by a ſecondary collection of vague fire into this place? 
What plagds in favour of the former opinion, are volcanoes, or burning whether ab ori- 
mountains, which appear to have exiſted from the firſt ages: for Ætna's B. 
flames are ſpoke of among the antient poets, as even then of great anriqui- 
ty. And ſuch mountains are found in the coldeſt regions, viz. Nova Zem- 
bla, and Iceland; as well as the hotteſt, as Borneo, &c. 1 | 
In behalf of the other opinion it is urg'd, that ſuch ſource of fire might 0r by ſeeundary 
have aroſe there in time, on the principle of gravity. For tho” fire be by“ 
nature equally diſſeminated every where; yet, as we ſhew it to be a body 
and inveſted with the other properties of body; it muſt have weight; an 
in conſequence thereof muſt have a tendency toward the centre. Hence it 
muſt be accumulated deep under ground; and the more fo, the nearer the 
centre, which may be eſteem'd the common ſeat or receptacle it all tends 
to. This may receive ſome confirmation hence, that the central ſpace is 
all wed to be poſſeſſed by the heavieſt and moſt ſolid bodies; but we know of 
nothing to enter the pores of thoſe bodies, and make em more ſolid than 
others, except fire. | 


the bottom of ſome mines himſelf, ſuſ- 
pels, that this degree of hear, obſerycd 
in the Hu gavyian Mines, might in great 
part procend from the peculiar nature of 


| the mineral produce a warm ſteam, which 

for want of ſufficient vent, in thoſe cloſe 

pores yields a conſiderable heat. Hit. 
ro 


the place, or of the minerals generated 
there; and not wholly from their depth. 
Very credible eye witneſſes have aſſured 
im, that in ſome parts of Ergland, they 
dig 4p large quantities of a kind of mine- 
ral, ſuppoſed to be vitriolic, which, by 
the bare addition of common water, will 
rom ſo hot as almoſt to take fire: ſo 
that the Hungarian mines being deep, and 
not deſtuute of water, it may be ſuſpec- 
5 that either this fluid, or ſome pe- 
cular mineral ſpirit, or juice, may with 


+ ©© It cannot be reaſonably pretended, 
« that the ſubterraneal heat proceeds 
« from the rays of the ſun ; fince they heat 
„not the earth above 6 or 7 feet deep, 
« even in the ſouthern countries. And if 
© the lower part of the earth were, of its 
« own nature, cold, and received the 
© heat it affords, only from the ſun and 
te ftars; the deeper men deſcend-therein, 
e the leſs degree of heat and ſteams they 


ks would meet with, Id. ibid. 


Upon 


The ſun collect where. But if, by any cauſe, it be directed toward any certain part, then 
16. 


Doss not emit i#, The ſun, therefore, does not produce or emit fire, but only puts it in 


Upon the whole, in the firſt view, there ſhould be two gr eat fites, af 


ceive fire ſo long as the ſun is above the horizon; and upon his ſetting, loſe 


* 
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upper or ſolar, and a lower or central one; in all reſpects alike, and the 
ſame with each other; according to the dogma of Triſmegiſius above recited. 
On the ſecond view, the central and ſubterraneous fire is not original and 
elementary, but determined and collected fire; ſuch as we have it on va- 
rious occaſions about the ſurface. It may be added, that the denying vent 


© or paſſage to this ſubterraneous fire, appears to be the cauſe of earthquakes; 


thoſe uſually ariſing upon a volcano's appearing to be ſtopp'd up, or cea- 
ling * eructations; and going off again, upon its opening, or burning 
fre . 


Two ways of Colliecxing Fire. 


Fre may be collected in two manners, 19, By a luminary determining 
tits rays into a paralleliſm ; and 20, By attrition. 

1, Fire, as already obſery'd, is collected, when by any means a quan- 
tity thereof is driven into a leſſer compaſs ; it being part of the character of 
fire, that it Tpreads it ſelf equally ; ſo that if left to it ſelf, would be found 
no more here than there, and conſequently would be inſenſible every 


it diſcovers it ſelf : and ſuch a cauſe is the ſun, which revolving, with pro- 
digious velocity, around his axis, directs the impervious corpuſcles of fire, 
every way, in parallel right lines, and determines em toward certain 


places. 


motion in right lines, and thus collects it. And hence it is, that we per- 


it again; by reaſon, as his action ceaſes, the fire again ſpreads it ſelf al 


ground l. Tho' a candle, torch, or the like, may ſometimes ſupply * ab- 
| ence, 


u % Theſun, according to that excellent | © reftrial bodies, by their being vigorouſly 
« chemiſt, the younger Lemery, ſeems to be | driven, or impell'd towards ſuch bodies, 
* no other than a huge maſs, or collec- | by the immediate action of the ſun 
« tion of the matter of fire, or light; tho' | *© thereon. Theſe trains in effect may be 
« placed at ſuch a diſtance, as to diſable | © efteem'd as a ſort of little ſuns prolong: 
eit to act on bodies here on earth, other- | © ed, but always depending on the great 
** wiſe than by one of theſe two ways: | © ſun, as the ſource of their motion, an 
« firſt, by emanations or emiſſions of his | ** action on bodies: tis theſe that form the 
* own ſubſtance, tranſmitred hither : but ]“ rays of light; they do nor, in point 
« this hypotheſis being ſubje& to great | © matter, differ from the ſubſtance of the 
« difficulties, and not ſufficiently lf ear ©« ſan himſelf; but only in this, that the ſame 
« ing to certain phznomena, recourſe is | © thing is more copious, in one caſe thun 
« had to another; which ſuppoſes trains | * the other. In the ſun we may * 
« of fire, or light, diſpoſed in all the in-“ the matter of light more abundant t 

« terſtices of the grand expanſe of air | in the focus of our largeſt burning gliſ. 
« and æther between the ſun and us; and | © ſes: Thus, from the vehement action 


« that theſe trains are made to act on ter- | © the rays of the ſun, collected in 5 
U 


* 
4 
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ſence, by impelling, after the ſame manner, the diſperſed corpuſcles of fire, © * 

and collecting em into parallel rays. : | I 

SE Not that there is leſs fire in our hemiſphere in the night than the day- Fire as cgi 
time: but light, unleſs it come to us in right lines, is it ſelf inviſible. te d. 

Thus, in a clear, ſtill night, we ſee the ſtars and planets ſhine ; while the 

ſun, being under us, is all the while diſpenſing his light as far as the utmoſt 

orb of Saturn; and yet in all its paſſage thro' that immenſe ſpace, we ſee 

nothing of it, nor does any part thereof appear, but thoſe few rays reflected 

back in right lines to our earth. The heavens, in reality, are never more 

jllumined, than when to us they appear wrap'd up in darkneſs ; which con- 

ſideration is further confirmed from what has already been obſerved of a 

darken'd chamber. 25 3 | | | 
Light, therefore, only acts according to parallel lines: nor does the ſun hence the ſur's 

warm us, as he emits rays ; but as he gathers the diſperſed fire into parallel 

lines, and ſorenders em more ſenſible : ſo that the fire is nor at all the leſs, 

be the darkneſs ever ſo great. So we find the ſpirit in the thermome- : 

ter ſomewhat higher in the day than the night; but if the ſun ſhine 

directly on it, it then riſes ſtill much higher: not that the fire is a whit 

increaſed, by the ſun, but becauſe it is thereby determined upon the 


Ta 
— ö * ho .: 
2 


glaſs. 3 | 
Hence we deduce the following corollaries. 
19, That there may be the moſt vehement fire, without any light. Fire without 


Thus, in the focus of M. Villette's mirrour, where a ſword is inſtantly “&. 
vitrified ; we ſee no more light than in any adjacent part; ſo that if a man, 
diſtruſting his eyes, ſhould but apply his hand to the ſame, it would ſtraight 
be redueed to a coal. | . | 

Nor does iron it ſelf ſhine, till red-hot ; tho” able, long before, to eon 
ſume wood, bones, &c. 

29, There may be the brigheſt light without any heat. Dr. Hook firſt Light with 1 
tried the effects of a burning glaſs, and a concave mirror in the night- time“ 1 
Upon oppoſing em to the moon, and collecting her rays, in a clear winter= + - 
night, he gather'd a light, which would immediately have blinded the beſt 
eye, by only looking at it. And yet by the thermometer, it appear'd. that 
the heat was nothing more intenſe there, than in any other part of the 
ambient air *. | \ 

| We 5 „ 


"glaſs, we learn what uſe the air inter-]! upon us, that the water in a batneum ma- 

hs poſed between the rays of light, is of, | vi has. Mem. de F Acad. An. 1713, | 

% > tempering their action, and rendering * If a burning mirror be held at a pro- 
© more ſupportable ; ſince, without px diſtance from you, in the night- time, : 
f ſuch medium, inſtead of warming, and | ſo that the face be in its focus; a conſi- = 

a illumining, it would blind and burn us. derable warmth will be felt; which warmth 

4 80 that the air may be conſidered as | does not ariſe from the common or vague. 

having ſomewhat of the ſame effect, external fire, but from that emitted from 
with reſpect to the rays of light * the body, which is collected in the cavi- 
| ; ty 


Fire d We come how to ſhew, that this fire thus equably diſperſed, is in bo- 


moi ion. 


Fire is ice. 


All fire natu- 


rally vague "4 12r determination this way, more than that. Thus much we ealily gather 


Nature of the 


ſun, 


I 
"Fs N N 
- | oy 8 * 
'F * 
” 2 ak7 


| . : \ 
Wax... . : * * 
* ; > 1 3 * 25 * F 
„ DE BSog - . 
= | , ; 
i * % : * | — — 0 , & 
3 £ 1 
| Dam of: Cu PMISTRY, 
FR * 2 4 „ by 3 2 * ; 
a £ . * pF 2 9 2 - 


— one of A 


- - * 4 a5 1 . 
nnn, .. * 9 
I 4 DP _ 1 rr 7 
Br * * 31 - 
- * » * bs $ 4 
2 F * - We by < 
2 ao © 43 £x..% 2 * * * Sint 


* 
= 
* Pn. 


tinual motion, and never at reſt f. This is eaſily proved: for if the fire be 

ſo diminifhed, as that the mercury in the thermometer ſinks to 30 degree, 

it will be froſt; and yet, then, it is ſtill capable of ſinking to no degrees: 

conſequently, there is ſuch an expanſion yet ſubſiſting in the liquid. 

Hence it follows, that this fluidity of the ſpirits requires a degree of 

ſire, ſince tis the action thereof, by which it continues fluid, and therefore 

the fire is even then in motion. * 1 
Again, animals of all kinds live even in the moſt piercing cold: and the 

ſpirit it ſelf remains fluid. All which plainly evinces tlie perpetual mo- 

bility of fire. 1 
Who would be er that there ſhould be fire even in ice? and yet I 

have made an artificial cold greater by 12 degrees, than that of ice; ſo 

that had the thermometer, where with the extremeſt cold was meaſur d, 

been applied to ice, the ſpirit therein would have riſen 22 degrees ||; 
Now: this motion of fire is perfectly indifferent, and without any particu- 


hence, that fire has no particular attractive, and that there is no other 
cauſe to induce it to go to one place, rather than other. | 

And hence, unleſs either the action of the ſun, or ſome attrition inter- 
vene, to determine, and collect the fire; it would always remain the ſame 
in all places. Hence alſo it is, that a living man is warm even in the ſeve- 
reſt cold; and a dead one, cold in the moſt ſultry hear. 

It were foreign to our purpoſe here, to enter into a particular diſcuſſion 
about the matter of the ſun, and whether it be fire. To us it appears ve- 
ry extraordinary, that the ſun, after a continual emiſſion of corpuſcles of fire 
upwards of 5000 years, ſhould not yet be exhauſted *, Tis much _ to 

| Ys 


ty of the mirror, and reflected. Hence, © glaſs, of ſtrong oil of vitriol : for the 
if our eyes were a good deal ſharper than | © menftruum preſently mixing with the 
they are, and much more eaſily affected, © water which adhered to the ice, pro- 
we ſhould ſee a continual light ftreaming | * duced in it a brisk heat, ſometimes with 
from us both by night and day. So that | *© a manifeft ſmoke; and that ſuddenly 
thin ode is a ſort of luminary or | © diſſolving the contiguous parts of the 
radiating fire, tho a very weak one. Boer- | ice, and thoſe the next, the whole ice 
bgave, cod. imprefſ. «© was ſoon reduced to water; and the 
+ 11 eft donc conflant que la Matiere dp Ia | © corroſive menftruum being, by two or 
Lumiere > continue lement en mouvement, & | © three ſhakes, well diſperſed thro ir, the 
agiſſante ſur tous les corps . porenx que ſont dans | whole mixture would immediately 
Tuners, Homberg, Eſſai du ſouffre principe. | grow ſo hot, that ſometimes the con- 
i} * It ſeems extravagant totalk of heat- |[ ** taining vial could not be endured in 
« ing cold liquors with ice; but I have | * one's hand. Boyle, Mech. Prod. of Heat. 
*« eaſily done it, by taking out of a baſon * « The ſun and ftars, according to 
« of cold water, wherein ſeveral frag-] Sir / Newton's conjefture, are no other 
« ments of ice were ſwimming, one piece | © than great earths, vehemently heated: 
« or two, which I perceived very "well | © for large bodies, he obſerves, preſerye 
« drenched with the liquor, and ſuddenly | © their heat the longeſt, their parts heat. 
« immerſing them into a wide-mouth'd | ©* ing one another; and why 73 
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„that it has the power of determining fire, than that it furniſbes it. 
The caſe may be the ſame as in M. Villette s mirror, which when expoſed to 
the naked ſun produces ſuch amazing effects, and yet has no effect at all, if 
tte ſun be but cover d from it, by the interpoſition of a cloud, or tbe 
ne: the mirror may appear the cauſe of burning; but tis only an in- a 
ga rument neceſlary thereto: and the ſun may be no mormee. 
i It now the ſun impel the matter of the fire, in right lines, we call it Vat light is f 
lux, light; which light is not any fiery corpuſeles, in the ſum it ſelf, but the 
vague fire abovemention'd, put in a new determination by the ſun, and 
collected into ſome one place. For, as already obſerved, the intenſeſt light, 
without this determination, will leave us in the utmoſt night. 1 
This fire, again, will never yield light, unleſs directed, and impelld in 
S n ht lines. 3. g | 1 BY: f 31 Hin 20 
EE 7 the ſame manner ariſes what we call lumen, luſtre, which is light it Vt re #3. 
ſeif directed by a luminary, and again reflected from an opake body. For IN 
= light to produce a luſtre, tis neceſſary it be likewiſe reflected in right 
nes: for no body will be luminous unleſs either the ſur ſhine, or ſome 
other body ſupply its. place, and direct the light in the ſame manner, 7. e 
in right lines. | | | 1 
Hence alſo ariſes heat. For all heat depends on fire; nor is it felt, un- 
leſs increaſed in proportion to our ſenſes, i. e. ſo as to be capable of af- 
— fc&ing our organs. | | | | L, 44.1 
3X While the ſun is above the horizon, he impels all the rays, before vague - 
= and fluctuating, toward a focus; and ſuch impulſion or determination is 
= always in right lines: ſo that all our light, heat, and colour, is the effect 
ol a rectilinear motion. Suppoſe, for inſtance, a fire, in a dark place, and 


* 


= a thermometer placed at a certain diſtance therefrom, with an iron- plate 
= between them: In this caſe the thermometer will not be affe&ted by the 
WE fire, by reaſon the rectilinear paſſage of tlie rays of heat is ſtop'd. Nor 
need it be added, that, under the like circumſtances, no light, colour, Cc. 
is perceivable : So that none of theſe act but in right lines. | 
Ik there were no ſun, nor any body to ſupply its place, there would be 
0 heat; 7.e. the fire would not be determined in right lines: So that the 


—_ *< great, denſe, and fixed bodies, when “ Thus, we ſee that warm water, in an 

heated beyond a certain degree, emit | * exhauſted receiver, ſhall boil as vehe- 

light ſo copiouſly, as by the emiſſion [“ mently as the hotteſt water, open to 

and re- action thereof, and the reflec- | © the air; the weight of the incumbent 

= tions and refraQtions of the rays within [“ atmoſphere, in this latter caſe, keeping 

de pores, to grow ſtill hotter, till they | © down the vapours, and hindering the 

= © arrive at ſuch a period of heat as 1s | © ebullition, till it has conceiv'd its ut- 

© that of the ſun? Their parts may be | © moſt degree of heat. So, alſo, a mix- 

further preſerv'd from fuming away, “ ture of tin and lead, put on a red-hot 1 
= Dot only by their fixity, but by the vaſt | ** iron in vacuo, emits a fume and flame: | 


== * wcight and denſity of the atmoſpheres | * but the ſame mixture in the open air, 
4 . incumbent on them, and ſtrongly com- | by reaſon of the incumbent atmoſphere, 
=. preſſing them, and condenſing the va- | © does not emit the leaſt ſenſible flame.” 
' pours and exhalations arifing from them, I 16id. Optic. 
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ſun is the father of all heat; or ſome other body, that acts in the ſane 
manner as the ſun: For the ſun does not make heat, but only the difference 
between the heat of the day and night. The exceſs of heat which we feel by 
day, is not owing to the matter of the fire, but to the ſun. For as to the 
quantity of fire, We have already obſerved, tis the ſame by night, as by day; 
and that tis the determination in parallel lines, that makes the difference in 
point of heat: Thus, nobody would imagine, upon ſtretching forth his 
hand, that it ſhould be preſs'd as with a huge weight, both upward and 
downward, as if pinched in a preſs; and yet there is no diſpute as to the 
. ia fact: And the only reaſon why he is not ſenſible of it, is, that the preſſure 
doubted, is equal every way. So it is with fire, which, when equally moved every 
way, does not give any ſenſible heat; but when the ſun ſhines, he moves 
or directs it in right lines, and thus renders its heat perceivable *. It may 
be doubted, therefore, whether the ſun, for all his ſpots, be a hor body; 
ſince, if he were really ſo, he muſt tranſmit us more fire in winter than in 
ſummer f. x | 

After the ſame manner ariſe colours, which are nothing elſe but the matter 
of fire driven in parallel lines; without which motion, there would no ſuch 

thing ever be (een. f | 
The intewſenſs If, now, the particles of fire, before moving in a parallel direction, be- 
dd hey % gh come determined a- new, in lines that converge ; the effect of the fire mul, 
ſame ratio as of neceſſity, be heighten'd ; by reaſon, a larger quantity of fire is, by ſuch 
1 F means, collected into one place. And, were it not, that by ſuch increaſe 
of quantity its particles have a greater attrition, the forces of fire would 
be proportional to the ſpaces it poſſeſſed. But in bringing the particles ſo 
near, tis impoſſible but they muſt ſtrike on each ether; and hence, the 
nearer they approach, the greater and quicker the attrition ; and a brisk 


* "Tis not very difficult to conceive, 
bow fire ſhould. become ſenſible either to 
the feeling, or fight, Agr. thus deter- 
mined in right lines. By ſuch determt- 
nation, the.vague, fluctuating corpuſcles, 
are form'd into rays, and a train of them 
driven upon the organ in a conſtant ſuc- 
ceſſion. Hence, each ſubſequent one ſe- 
conding the effort of the precedent one, 
the impreſſion, by ſuch a ſeries of aug- 
mentations, at length is felt. Thus the 
air, wherewith we are cvery way ſur- 
rounded, if left at liberty, is not per- 
ceiv'd ; but if its particles be driven or 
directed in a ſtream, whether by a pair 
of bellows, or any other cauſe that ex- 
cites a wind, the impreſhon it makes will 
be very ſenſible. | 

+ Ir has often been wonder'd why in 
Nota Zembla, the ſun ſhould never have 
power to melt the ice ; notwithftanding, 


| ſhould be thaw'd, and they left at liberty 


of incidence ; i. e. unleſs the angle inter- 


ver'd and diſperſed, and their effect thus 


with us. So the Dutch, who winter'd in 
that unhappy region, expected no leſ, 
than that in the month of Fuly the ſea 


| brightnes is not leſs conſpicuous tha 


to purſue their voyage; but were mil- 
taken. This gave my Lord Bacon occt- 
ſion to obſerve, that the ſun's direct rays 
have no ſenſible effect, not even on a le- 
vel country; nor yet the reflected rays, 
unleſs the line of reflection be near that 


eepted between them, be very ſmall : fe 
that they may, as it were, ' ſtrengthen 
and increaſe the effect of each other. 
Now the more perpendicularly the rays 
fall, the ſmaller is this angle: Hence, in 
Nova Zembla, where they fall extremely 
obliquely, the rays, by reflection, are ſe- 


that, for the ſpace of ſome weeks, his 


render'd inſenſible. Bacon de Forma Calid: 


attri- 


* 


9 S ; = 
TDyhpeory of CngmIisTRy. \ 243 
attrition, we ſhall hereafter ſhew, does collect fire of itſelf, If, then, the fe of theat- 
quantity of fire, in any place, be increaſed, e. gr. ſix-fold, the attrition tim. & fe 
will of conſequence be augmented proportionably therero. So that the when rear each 
force of fire does n ear increaſe in the inverſe ratio of the ſpaces, but 
alſo in the ratio of the increaſe of attrition. n. 0X 
; Beſide, the very vicinity of the particles to one another, gives them new Mev fewer 4e- 
power; inaſmuch as the force of attraction between them, is hereby in- 
creaſed. Thus, the load- ſtone and iron placed far aſunder, have no effect \ 
on one another; but brought nearer, begin to act; and this the more 
ſtrongly, as their diſtance is leſs. According to Sir I Newton s experiments, 

W cheſe powers increaſe in the reciprocal ratio of the ſquares of the diſtances 
of the bodies; at leaſt this law is found to obtain in electrical bodies: 
Hence, fire does not only act more ſtrongly, as two particles thereof come 
dio be collected into the ſame place where before there was but one; but 
as thoſe two, being now united, attract each other more ſtrongly, and act 

with united force. Tho' how much this additional force is, cannot be 

preciſely determined; ſince we can only meaſure the relative quantity of 

fire, not the real or abſolute one. | f 063698 vG61! values Neg 
And hence appears the nature of Dioptrics, whoſe office is to explain the Bynes of die- 
changes which the fire undergoes in paſſing thro” tranſparent bodies; and tr. 
the laws wherein they are effected: as, that convex glaſſes, in refracting the 
rays of light, collect them into a point, call'd the focus: That concave 
W glaſſes in refracting, diſperſe the rays, Cc. * 1 389 - 
Hence, alſo, the foundation of Catoptrics, which teaches by what laws Of catoptrics. 
the rays of light ſtriking on opake bodies, are reflected from the ſame. As, 
in concave mirrors, which reflecting the rays, make them converge into a 
eus; or convex ones, which diſperſe, or render them divergent. Several 
WT perſons have attempted to find the quantity of light collected by a concave 
ſpeculum: But the thing, to us, appears impracticable; by reaſon there is 
vo body in nature that reflects in all its points, or that is without pores, 

W which receive and abſorb the light. | | | 

Nov, fire, determined by the ſun, after the manner above-mentioned, 
toward the earth, does there acquire new powers, either in being ated on 
= c-teprrically; or, 29, dioptrically ; or, 39, in undergoing a greater degree of 
ac ttrition. * " Ex 21 That! 3151 
And hence ariſes another ſubordinate manner of collecting fire; for 
Phat was determined by the ſun into parallel rays, might either be diffuſed 
gain, or lock'd up and loſt ; which laſt is the caſe in black bodies, which eb lader 
re known to collect fire in greater quantity than others; as appears hence, than others. 
hat black clothes are found by the thermometer. conſiderably hotter than , ect fo 
White ones“: The: reaſon hereof is, that the black ſuffocate, and abſorb wack clothes 


3 * This extraordinary ſuſceptibility of | number of reflections and refractions with- 
eat in black bodies, Sir I. Newton ac- | in, till their motion be ſpent, and, conſe- 
WE ounts for hence, that the rays of light | quently, their heat, Oc. loſt; i. e. ac- 
ling on them, are not either reflected | cording to him, till they ceaſe to be fire: 
om them, or tranſmitted thro' them; | but what motion and heat they themſelves 
, entering the bodies, undergo a great | loſe, the body receives, | 4 

1 2 uc 


1 


Au ſoil. 


ſuch rays as fall upon them; whereas the white reflect them back agan 


boch dipt at the ſame time in cold water, and chus hung op to the ſu BM 
the black dries in a third or fourth part of the time required to dry tie 
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And to the ſame cauſe it is owing, that black and white clothes being 


white as is known to every dyer. So alſo a black ſoil is much hotte, MA 
ceteris paribus, than any other. This the peaſants, who inhabit the moraß 


de Veenen, where turf is dug, are very ſenſible of: Walking there but i 


little while, your. feet ſhall grow extremely hot with the ſoil ; but your 
face not at all: on the contrary, in a ſandy place, the feet are ſcarce warn, 


- when the face is ſcorch d, by the great reflection. 


_ thie' the intenſeneſs of the cold. Men, full of white mountains, which having® 


Some maintain, that fire acts with the more force, as the reſiſtance of 
the medium is leſs ; but the contrary is true: for fire would be incapable 
of warming, | unleſs eicher reflected, or collected. The heat would be te- 
ver the greater for the ſun's acting on the fire; unleſs, in its progreſs, i 
were either refracted or reflected, and by that means determined to one 

ce more than another. And hence it is, that the cold, ceteris parilu, 
is always greateſt in ſtill weather ; and that in the ſeverity of winter, and 
particularly froſty weather, the heavens are clear. Thus, alſo, the ton 
of the talleſt mountains, where the refle&ion and refraction; are leſs cor- 
ſiderable by reaſon of the want of clouds, are eternally cover d with 
ſnow; as in Peru, Mexico f, the Alps, Oc. And to the ſame cauſe it i 
owing, that the nights in Armenia are ſhivering cold. | 

Heat, then, depends not upon the fire's being ſent or determined towari 
us, but on its being reflected, either by mountains, or clouds. 

If fire be propagated thro' an uniform medium, it will never produc 
any conſiderable heat. And hence it is, that the degree of heat is not ſi 
very intenſe in the torrid zone, as one would otherwiſe expect; but that i 
the iſland of Ormus ||, tis perfectly ſcorching, and not endurable by any mort, 
unleſs they were to ſcreen themſelves under water. The caſe is, that tir 
ſaid iſland is full of ſalt- rocks, which act like ſo many ſpecula, and reſſel 
the light in great abundance : ſo that the iſland, at a diſtance, appears in 
one continued fire. 

Hear, therefore, does not immediately depend on the ſun, but on bv 
dies that reflect. Hence, in high places, and where the atmoſphere is ve 
rare, the heat is extremely feeble ; and wice verſa, | We 

But it remains here to be obſerv'd, that, according as the direction d 
the ſun's rays is greater, or leſs; the greater or leſs heat is produced. Fo 


t In the mountainous places of thefe | ment, that people, like fiſhes, are foreti 
countries, we are told, there is no ſuch | to fleep in ciſterns of water, with cu 
thing as pure water, but all ice. Plants | the head out, which is kept ſu 
make a ſhift to grow about the feet of | a contrivance for the purpoſe. Anoth® 
the mountains; but higher up, no vege- | cauſe which ſome alledge for this exce” 
table can live, not ſor want of food, but | five heat, is, that the iſland was antien 


ftaying there but a little time, catch violent | time been all laid level, the von 
'agues, which, with a little longer ſtay, face of the iſland is white, and thus” Bet 
grow incurable. Boerbaa de in MS. poſed to refle& abundance of light- But . 
The heat is here ſaid to be ſo vehe- | hae in MS, el E 

; 4 I 


— — ö 
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19, A body ſtriking perpendicularly on another, acts on it with all its 
20, A body ſtriking obliquely againſt another, acts with the leſs force, 
the more it deviates from the perpendicular. | 
| Now fire, directed by the ſan into right lines, muſt obſerve the ſame 
mechanical law as other bodies; and conſequently its action mult be mea- 
ſured by the ſine of the angle of incidence. And hence fire ſtriking on any 
obſtacle, in a direction parallel thereto, has no ſenſible effect; by reaſon 
the proportion is almoſt infinite, i. e. nothing. Accordingly, Dr. Halley ob- 
ſerves, that the ſun radiating on the earth, in the morning, has but little 
effect; but, that when rais'd to the Meridian, he acts with all his force. 
Now this is owing to the atmoſphere, which being replete with an in- 
finite number of corpuſcles, reflects more of the ſun's rays to the earth, 
when they fall perpendicularly, than would otherwiſe arrive there. For, 
whereas, falling obliquely, they would be reflected, and thus be thrown 
off, and diſperſed into other parts: Now, that their incidence is perpen- 
dicular, they will paſs directly thro". | £44 
And hence arifes what is frequently obſerved by the ſailors, viz. that 
when the ſun radiates obliquely upon the ſea, as in the evening, there is 
no enduring his rays! b 5 they are all reflected from the water, and 
ſcarce any loſt therein: So that the rectitude, or obliquity of the rays, con- 
tribute very conſiderably to the collecting of fire. And this obliquity, Cc. 
is to be confider'd in a twofold reſpe& ; both with reſpett to the matters 
in the atmoſphere, and to the furface of the earth. 1 | 
Now, heat may be varied two wa 


; | S. | F ' / Fa : 
1 By means of the atmoſphere : For this does not always remain the Heat aeg, 
ſame. Thus, e. gr. water is naturally tranſparent; and if you warm it, it | anon, Fore 


ſtill retains irs tranſparency : but if you make it boil, the vapour iſſuing waer, 


from it, tho' perhaps a million times rarer than the primitive water, will 
not be tranſparent, but opake ; by reaſon its parts are now in a different 
arrangement. And hence thoſe legions of corpuſcles every where floating 
in the vaſt receptacle of the atmoſphere, whenever they acquire à different 
ro eva, which they frequently do, alter the collection of the rays on 
the earth. | | : 8 


Add, that thoſe white clouds which appear in fummer-time, are as it clus: . ps - 
were ſo many mirrours, and occaſion exceſſive hear. "Theſe cloudy mir- ing g 


rours are ſometimes round, ſometimes concave, polygonous, c. When 


= the face of heaven is covered with ſuch white clouds, the fun ſhining 


among them, muſt of neceſſity produce a vehement heat; fince many 

his rays, which would otherwife, perhaps, never touch our earth, are 

hereby reflected to us: Thus, if the ſun be on one fide, and the clouds on 

the oppoſite one; they will be perfect burning-glaſſes. And hence the 

phznomena of thunder, &c. | 5 3533 
I have fometimes obſerved a kind of hollow clouds, full of hail and' 

ſnow; during the continuance of which, the heat was extreme ; fince, by 


ſuch condenſation, they were enabled to refle& much more ſtrongly. Af- 
ter 


* 


— 


4 : 
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| rex; this came a ſharp. cold, and then the clouds; diſcharged: their bail in WM 
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1 great quantity: To which ſucceeded a moderate warmth. Frozen, con- 
| cave clouds, therefore, by their great reflections, produce a vigorous heat; 
Thunder bow and the ſame, when reſolved, exceffive. cold. Hence, tis probable, tha 
odd. thunder is only produced, when ſuch concave clouds, before convolv edi 
into ſpherical figures, are driven with oppoſite, motions againſt each other; 
and the rays tranſmitted thro'. thoſe ſpheres, form burning faci. Al 
clouds, tis probable, contain ſnow and ice; but theſe, in their fall th“ 
15 warmer regions of the atmoſphere nearer earth, liquify, and diſtill in 

drops. LP | | Rn 
The meteors in the atmoſphere have; likewiſe their ſhare in, refle&ing 
of fire. 'Theſe, in effect, are a fort, of wandering fires, viſible by night, 

and which determine the fire over and upon the earth. 


* 


| Heat vnn, 20, It is varied by means of the earth: For, as th ſurface of the earth 


r varies, ſo muſt the heat. Thus, ſandy places reflecting more rays than 

1 2 others, muſt excite a greater degree of heat. | 8 
On the higheſt mountains, we always find the moſt cold, ſnow, and 

hail. In the ſultry region of Peru, the mountains are all ſummer long co- 

ver d with ſnow ; by. reaſon they only receive direct, and but little re- 

flected fire; and the effect of fire ariſing merely from being determined by 

the ſun into a paralleliſm, is found, by computation, to be very inconſide- 
rable. For this effe&, as already obſerved, is greater in winter than ſum- 
mer. Tho' the ſun be in his apogee in ſummer, and his perigee in wit- 
ter; yet will a night's ice bear his ſhining upon it five or ſix hours, e er it 

be thawn. And if, as the ſun riſes nearer toward the zenith, the ice 

and ſnow at length begin to run; this is not owing to the greater force 

th of the ſun, but to the greater reflection, and collection of his rays from the 
circumſtances and poſition of the atmoſphereand earth. But the higheſt tops 

of hills are always Free of ſnow : The reaſon whereof is, that water, i. e. the 
vapours and exhalations emitted therefrom, neyer riſe by the ſun's action 
above a mile high. But there are mountains a mile and a half high : To 
the tops of theſe, therefore, vapour, and conſequently clouds, can nevet 
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mount. And hence it is, that in very high mountains, as the Pico de Theide 
in Bohemia, tho* the middle part be eternally inveſted with ice and ſnow, F 
and the bottom ſcorch'd with intolerable heat; yet, on the top, you find 8 
yourſelf in a pure, thin, ſerene air, and view the clouds hovering at a con- F 
ſiderable diſtance below you. Hence, alſo, it is, that all thunder is con- | © 
tined within leſs than a mile's height. Add, that in caverns, and the ho- | & 
low parts under ground, the heat is found very great: ſo that the air 1 * 
coldeſt in the higheſt places, and hotteſt in the loweſt ; but in the interme- | * 
diate atmoſphere, very unequal. | + te 

Heat, therefore, depends on clouds, mountains, Cc, which reflect the de 
light variouſly; and on the direction of the ſun's rays, or the poſit ion * 
his body with reſpect to us. | 4 4 

Hence, again, we gather that fire is the univerſal cauſe of all the mo- W. 


tions about our earth: For, all fluidity depends on fire; and, according!y, 
| | in 


Tho' fire be the great cauſe of flu- 
idity; and motion; yet is it frequently 
found in ſuch ſmall quantity, that, inſtead 
of fuſing, or keeping them in a ſtate of 
faſion, it becomes incloſed, and fixed 
therein, ſo as to remain, as it were, im- 
priſoned, till ſome external cauſe come 
to its aſſiſtance, and open the cells which 
before retain d it. £3 
This is the caſe in quick lime, as alſo 
in lead, tin, regulus of antimony, Ec. 
when calcined : In which the younger 
Lemery obſerves two things: 1®, That the 
fire thus incloſed, makes a ſenfible addi- 


tion to the weight of the body; amount- 


ing ſometimes to one tenth of the whole: 
And, 29, That during this impriſonment 
it ſtill retains all the particular properties 
or characters of fire; as appears hence, 
that when once, ſet at liberty again, it 
has all the effects of other fire. Thus, a 
= ftony or ſaline body being calcined, and 
vater poured on them; that fluid is 
found ſufficient, by its external impreſ- 
ſion, to break up the cells, and let the 
| fire out: and upon this the water is ren- 
i der d more or leſs warm, according to 
de quantity of fire lodg'd therein. Hence, 
| alſo, it is, that as ſome of theſe bodies 
contain a deal of fire; and the ſlighteſt 
= occaſion is capable of diſengaging it: 
upon applying them to the skin, they 
burn, and raiſe an eſehar not unlike that 

of a live coal. 
To this it is objected, that the particles 
of fire are only ſueh in virtue of the ra- 
pbid motion wherewith they are agitated: 
d that to ſuppoſe them fixed in the pores 
o body, is to diveſt them at once of 


bat which conſtituted them fire; and, 
coooſequently, to diſqualify them for pro- 
3 due ing the effects aſcribed to them. To 
4 Which M. Lemery anſwers, that tho the 
pid motion of fire do contribute very 
= £:catly to its effects; yer, the particular 
eure of its particles is to be conſi- 
er d withal. And tho' fire ſhould be 
Letam'd, and fixed in the ſubſtance of 
oodies, yer why ſhould it fare worſe than 
5 other fluids in the ſame circumſtances ? 
aer, for inſtance, is a fluid, whoſe flu- 
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the large burning-glaſſes, the firmeſt bodies become fluid, and evaporate 
= 2 the more fluid any body is, the more fire it 


contains * : 
Whence 


fire; and, conſequently, is leſs fluid than 
fire: And yet, every bs. water is inelo- 
ſed in bodies of all ſorts, without loſing 
its fluidity, or any of the properties that 
charaQerize it. Add, that when water 
is froze, the motion of its parts is, doubt- 
leſs, diſcontinued ; and yet the figure of 
the particles remaining the ſame, it is 
ready ro commence a fluid, as before, up- 
on the leaft warmth. war's | tho' ſalt: 
be allow'd to be the matter of taſtes, and 
that it has certain properties, ariſing. 
it only acts when diſſolved ; or, which a- 
mounts to the ſame, when it ſwims in a 
fluid proper to keep its parts in motion: 
yet is it not leſs ſalt, or leſs the matter of. 
taſte, when not in a ſtate of diſſolution. 
To deſpoil it of that quality, the figure 
of its parts muſt be alter'd. | 
As to what may be further objected of 
che impoſſibility of fixing ſo fine, ſubtle, 
| penetrative, and ative a matter as fire, 
within the ſpongeous ſubſtance of a groſs, 
porous body ; it will be of no great 
weight, unleſs ir can be proved, that the 
| pores of the cells are bigger than the 
ſame. If it be inſiſted, again, that a bo- 
dy which could find its way into a 
ſolid body, might get out again the ſame 
way; and that as it only penetrated the 
body, inaſmuch as its own corpuſeles 
were ſmaller than the pores; ſo, the ſame- 
pores mult let it out again: It is anſwer'd, 
that the pores are not now in the. ſame 
condition as before; the fire, in calci- 
ning, open'd, and dilated: the - pores ; 
which, upon the fire's ceaſing, muſt cloſe, 
and contract again. Mem. d: F Acad. An. 
1713. | 

8 Tho' a great likeneſs might be ex- 


„ partieles of fire adhering to quiek lime, 
* wine; yet I have not found, that the 
*« aftuſion of that ſpirit upon quick lime 
« produced any ſenſible heat, or viſible 


ebe greedily ſuck'd in, as common water 


| « would have been. And I further tried; 


| idity depends, as already obſerved, on 


chiefly from the figure of its parts; yer, 


peted,” ſays Mr. Boyle, ©« between the 
« and thoſe of highly rectified ſpirit of 


diſſolution of the lime, tho' it feem'd to 


that 
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Wubence it is, that water, deprived of all its fire, fixes into ice; and when 
expoſed afreſh to the fire, reſolves into water: and all fluids whatever, if 
deſtitute of fire, would do the ſame. Nor is it any objection that ſpirit of 
wine, and oil of turpentine, do not freeze in the ſevereſt winter; for this 
is oweing to the feebleneſs of the cold in our elimate: And, tho* they do 
not abſolutely congeal, yet we find them condenſe into at leaſt three 
fourths of their former ſpace. The truth is, there is no ſuch thing in a4 
nature as abſolute cold; the moſt ſevere we have ever known, was chree 
years ago; When the water would freeze while it run down my hand: aud | 
even then, the cold was not fo compleat, but that I could make an at- 
rificial cold greater by twelve degrees. Air, the leſs warm, the denſer it 
is ; and, tis more than probable, that, were it perfectly clear d of all fre 
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it would become abſolutely rigid. +. | 
N The cauſe, therefore, why bodies do not cohere more firmly than they do, 
is the action of the fire: And hence, it is fire alone that gives bodies their 
motion; conſequently, the cauſe of all mutation in bodies, depends on the 
ſame fire, which is. never at reſt, but always acts the more forcibly on bo- 
dies, as they are the more ſolid, i. e. as they make the greater refiſtance i» 
it: Whence it is, that gold admits a much greater degree of heat that 
other bodies. And thus, all rarefactions, maturations, vegetations, diſti- 


that if cold water were poured on the “ liquor were cold. And this might vel 
« ſame lime, ſo drenched, there enſued . be expected, hot water being much 
% no manifeſt heat; nor did the lump ap- | © fitter than cold, ſuddenly to pervade 
« year fwell'd or broken, till ſome hours f © the body of the lime, and haftily dif 
% afrer ; which ſeems to argue, that the þ ** ſolve, and fer at liberty the. fiery and 
texture of the lime admitted ſome par- | © ſaline parts, wherewith it abounds, Aud 
« ticles of the ſpirit of wine into ſome of | © what a greater intereſt ſales may bam 
« its pores, which were either larger, or | © in producing ſuch heats than cold, [ 
«© more fit, without admitting it into the f have alſo tried, by pouring acid ſpirit 
«© moſt numerous, whereinto the liquor and, particularly, — of ſalt, up 
4% muſt be received, to be able ſuddenly | © good quick lime. For by this mew 
« to diſſipate the corpuſcles of lime into there would be a far greater degree d 


« their minuter particles.” Boyle Mech. | heat excited, than if I had uſed common 

Orig. of Heat, Ec. «© water ; and this, whether I upp 

6 Theſe phznomena ſeem to ſhew, that | © the ſpirit cold or hot.” Boyle ift, 
« the diſpoſition which lime has to — Cold. | wr 
« hot with water, greatly depends on | © It is not eaſy,” ſays the ſame authot ob 
« ſome peculiar texture; ſince the a- | © to apprehend how ſuch light and nt da 
« queous parts, Which one would think | © nute bodies, ſhould be ſo long detainch cet 
«* capable of quenching moſt of the fiery | “ as muſt by this hypotheſis be allowed be: 
e atoms ſuppoled to adhere to quick lime, | © in quick lime eſpecially ; fince no gre a £ 
« did not near ſo much weaken the diſ- | © heat enſues the pouring of e of 
46 er. of it to heat, as that acceſs of | *© minizm, or crocus martis per ſe, tho tht] leſs 
« the ſpirituous corpuſcles, and their con- have been calcined by a violent fit time 
« rexture with thoſe of the lime, in- | the efluvia whereof ſeem to adhere 1 cel; 
« creaſed it.” Boyle Mech. Orig. of Heat, | © them, by the increaſe of weight the t. 
. « lead and iron manifeftly receive ren | Woo 
« If, inftead of cold water, you quench | © the operation of it.” Boyle Mech, Oed 
« the lime with hot water, the ebullition | Heat. ; = — 
| at 


% will be, oftentimes, far greater than if the 
| | lations 


— was 
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| lations, fermentations, efferveſcencies, Cc. are perform'd by this fire, in 


| THIS is by attrition, and does not conſiſt in directing the fire into pa- 


follow, or keep pace with it. 


ſubterranean places 


Second way & colledting fire: 


9 


rallel lines, but merely in collecting it. Now, attrition or friction is 
a ſwift motion of two bodies, whoſe ſurfaces are applied againſt each other; 
the ſwifrneſs being ſuch, in the preſenc caſe, as that nothing but fire can 


= . 


For the motion of a body, we obſerve, may be ſo far accelerated, as 


1 that air cannot fucceed faſt enough into the places continually relinquiſhed 


4 logelt, Oc. 


Leeded that of the moon. The effect 


«I 
* 
$ 
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WS chcrcby : And hence fire, the ſwifteſt body in nature, immediately 115 
e 


into the place, and by this means becomes collected in the path of t 
moving body. So that the moveable has, as it were, a fiery atmoſphere 
around it. he | 1 i 

So, the axes of wheels of carriages, ſwiftly driven, or heavily loaden; 
mill-ſtones, when rapidly turn'd by a too violent wind, or ſtream of water; 


ö W icon held againſt the grind-ſtone; and ropes of ſhips, Ce. vehemently 


preſſed againſt their pullies, conceive heat, and frequently break out into 
flame. And the harder and more elaſtic the bodies are, the greater the 


| force wherewith they are preſs d againſt each other, the larger their ſur- 


face, and the ſwifter they are moved; the more fire will they collect. Thus 


iel, cæreris paribus, ſtrikes fire faſter than iron; and a diamond, by 


Attrition collect 


And how, 


And in abe | 


friction, conceives heat the ſooneſt of all bodies: So gold retains heat the 


hus, the Indians, * don't know the uſe of the flint and eel, have 


| = | an extraordinary kind of wood call'd Sideroxylis, which, when briskly 
= :ubb'd on another piece of the ſame, yields ſparks both more readily, and 
bientifuly chan our flint, Of. | 


Now 


* Hiſtorians relate, that the ſun, for a | A globe of glaſs eight or ten inches in 
whole year together, appear'd pale, and | diameter, being put ina frame where it 
obſcure ; his face being cover'd over with | may be ſwiftly turn d about its axis; will, 
dark ſpots; ſo that his luſtre ſcarce ex- in turning, ſhine, where it rubs againſt 
the palm of the hand applied to it: And 
bereof was, not a very extreme cold, but | if, at the ſame time, a piece of white 
a general languiſhment and deſtruction | paper, or-white cloth, or the end of one's 
of all things. And yet there was not | finger be held at the diftance of about a 
leſs fire in our atmoſphere than at other | quarter of an inch from that part of the 
times; but only that fire wanted the ne- | glaſs where it is moſt in motion; the e- 
ceflary direction. Boerhaave Cod. Impreſ. [eric vapour excited by the friction of 

A large glaſs- tube rubb'd on & linen or | the glaſs againſt the hand, in ſtriking a- 


We Voollen-cloth, will emit light in the dark; | gainſt the paper, cloth, or finger, will be 

adi the tube thus heated, acquires a ſen- put into ſuch agitation, as to emit light, 

= !iblc electricity. £\Graveſande Element, Phyſ. | and make the white paper, cloth, or 
| Math, DR ; | finger, appear lucid like a glow-worm ; 


| K k and 
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Now this attrition may happen either in the air or the earth, infinite ways; 
and hence ariſe choſe ſudden fluſhing heats we ſomerimes feel: Thus, oil 
vitriol, and water, mix'd, make a vehement attrition, the effect whereof i; 
an i ntenſe hear. Bur inſtances of ſuch bodies are almoſt infinite. 

Both theſe kinds of ' fires, both that excited by the ſun, and that 
by attrition, the chemiſt is to make uſe of; and direct them to his own 
ends, viz. the performing of operations. 5 Ma. 

We ſhall now endeavour to explain the nature of fire; but, if by naum 
you underſtand the thing itſelf, in that ſenſe we do not know the 
nature of any one body ; and he muſt be arrogant, and vain, that imagines 
he does. No man will ever arrive to know what a grain of ſand is; for 
God has made every thing he created, infinite: Accordingly, there is no 
one body, how ſmall ſoever, but contains in it every thing that is contained 

in the whole univerſe ; Thus, the leaſt line may be divided into infinite 
parts; and hence all magnitudes are only conſider d comparatively.  _ 
So, when ſay, I here intend to explain the nature of fire; I mean, the 
manner wherein it acts; which is enough in conſcience, tho” we do ng 
know by what it acts: Thus no man could ever give a reaſon why a body 
ſtriking on another, ſhould loſe of its own motion in. proportion to its 
bulk; yet the mathematicians contentedly take the effect, and make uſed 
it in the demonſtrating of many other mattes 
Fire a body ex. 1, The firſt thing we affirm concerning fire, is, that it is corporeal, i. 
Galle, erran,. conſiſts of an infinite number of corpuſcles, or little bodies. | 
| By body, corpus, we mean-any thing extended, impenetrable, moveable, 
figurable, Oc. Now, that fire is extended, nobody doubts ; that it is i 
penetrable, is evident hence, that it excludes all other body out of the ſpace 
itſelf poſſeſſes, and is excluded by them; and that it is moveable, will ealily 


and in ruſhing out of the glaſs, will | Mr. Boyle furniſhes various inſtances 
ſometimes puſh agaivſt the finger, ſo as to | the effect of friction in the production d 
be felt. Newton ubi ſup. _ heat: Having cauſed a piece of iron to 
We muſt add, however, that the globe | © be turn'd, and placing my naked hand 
is to be firft exhauſted of air; in which | at a convenient diſtance, to receive the 
caſe, both the inner and outer ſurface ** little fragments, as they flew off fron 
will appear all luminous: If it be not ex- | the rod; they were ſo intenſely heated 
haufted, there will no light be ſeen in | © by the quick action of the tool pen 
the body itſelf, but on bodies at a ſmall | © them, that they ſeem'd almoſt like f 
diſtance from it. | t « many ſparks of fire. And an expet 
Hence, and from ſome other experi- | workman in braſs aſſured me, that tt 
ments of the like kind, £Graveſande in- | heat in the little fragments thrown 
fers, that the glaſs has a kind of atmo- | © when he turn'd that metal, were 
ſphere in and about its ſurface, which is | © times very offenſive to his eyes; 
excited, and put into a vibratory motion | © that, when he employed a ro 

by the friction; by which motion the fire ]“ which took off greater chips, be 
contain'd in the glaſs is expel'd; and that f“ found the heat fo vehement, as not on 
this atmoſphere, and fire, are more eaſily | © to ſcorch. his eye-lids, but the hard n 
put in motion, and diſcover themſelves | ©* of his hand.“ Boyle, Effect of 
=_ readily, upon the abſence of the air. | Motion, | 
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be granted, fince tis it gives motion to all things; and this by means of. 3 5 


its own impenetrable reſiſtance. Thus, if you take a ſlender iron-needle, 
and ſuſtain it on the point of a pivot, and thus oppoſe one end of it to the Fre 5p 


| focus 


of a large burning-glaſs ; it will immediately be driven round: So . 
that fire acts on, and moves bodies, by virtue of its own impenetrable re- . 


9 


Again, fire, we have ſaid, expands the air; and in order to that expan- 


| ſion, it muſt give it motion; expanſion itſelf being no other than a certain, 


motion: but nothing can move a reſiſting body, ſuch as is the air, out of 

one place to another, unleſs itſelf be a body in motion, and impenetrable 

by air. And the more ſolid a body is, and the greater refiſtance it makes, 

the more does the fire act thereon, And hence it is, that gold admits of 

the greateſt heat of all bodies. 3 A r 
But what inconteſtably evinces the corpuſcles of fire, is the following Fires and incor. 

experiment: Take a quantity of the pureſt mercury, put it in a glaſs-vial fa . 

with a long neck; and thus keep it, the ſpace of a year in a gentle heat, 

not much greater than that of a healthy man; and it will be then found 

reduced into a ſolid maſs, with a conſiderable augmentation of its former 


weight, from the particles of fire receiv'd, and lodg'd therein. Add, that 


there are divers other bodies, whoſe weight the fire increaſes in calcining 


them. Thus, antimony, being expoſed in the focus of a ſmall burning- wg antimony, 


3 glaſs, emits a continual fume; ſo that one would imagine it would all ex- 


bale: and yet, upon taking it out again, it is found to have gain'd in 
weight. | | | ae a: | 


Tarther, 


* Mr, Boyle gives us ſeveral experiments J ſet it in a cupell ing furnace, where it 
to ſhew, © that fire and flame may incor- | © was kept for two hours; and then be - 
" porate with ſolid bodies, and increaſe | ing taken out, we weighed the cop- 


| © their weight. Having diſpoſed a quan- per, which had not been melted, (hav- 


* tity of ſulphur, and a copper-plate, in | “ ing firſt blown off all the aſhes) and 
da tall receiver, ſo, as that the plate “ found it had gained thirty grains. Boyle, 


| © was at a conſiderable diftance from | ibid. - 13 


"the ſulphur ; upon firing the ſul-J © Steel being a metal that, as expe- 
* phur, and letting it burn away, ſo as | © rience informed me, will very eaſily be 
its flame reach'd the metal, the flame wrought on by fluids of a ſaline nature,, 
* ſeem'd to have actuall penetrated it, | “ twas reaſonable to expect, that flame 
5 and to have made it viſibly ſwell, and | © would have a greater operation on it, 
x non thicker ; which appear'd to be-| © eſpecially if it were beforehand re- 
x, by a real acceſſion of ſubſtance ; | ©* duced to ſmall parts, than on any bo- 
« ſince, after he had wiped off ſome little | © dies hitherto deſcribed. And, accor- 

ing ſordes, and, with them, ſe- | ©* dingly, four drams of the filings of ſteel, 


WE © veral particles of copper, that ftuck | © being kept two hours on a cupel, under 


Cloſe to them, the plate was found to | © a muffler, acquired one dram, 6 5 grains, 
: __ near thirty-two grains more than | ©* increaſe of weight. : a 
At ftirft; and, conſequently, had in- ** A piece of refined ſilver being put 

creaſed its former weight above a fifth f“ upon a cupel under a muffler, and kept 


2 part. Ponderab. of Fre and Flame. there for one hour and an half, was 


Upon a very ſhallow crucible, we] taken out, and weigh'd again; and as 


put one ounce of copper-plate, and |** before ir weigh'd three drams, 32# 
| | a | K k 2 grains, 
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Farther, fire moves ſucceſſively *, and changes all bodies; which eannot 


be effected without contact. 
Its motion may be ſtop'd, and that in any point of its progreſs; conſe. 
quently, it may be contain'd in a certain place. 


« grains, it now weigh'd, in the ſame | 
„ ſcales, 3 drams, 34 + grains. Id. ibid, 


* And to prevent all ſuſpicion of any 
« increaſe of weight in the metal, ariſing 
« from ſmoke, or ſaline particles, getting 
«in at the mouth of the veſſel; I made 
© the experiment in glaſſes, hermetically 
* ſcal'd, as follows : In eight ounces of good 
© tin, carefully weighed, we hermetically 
* ſeal'd up in ſome tin, which had been, 
« before, partly calcined in a glaſs; bein 
% melted again in a crucible, we weigh 
<« out juſt eight ounces; and theſe we 
put in a bolt-head of white glaſs, with 
« a neck above twenty inches long, which 
* being hermetically ſeal'd, after the 
« plaſs had been a while kept over the 
« fire, left it ſhould break by the rare- 
« faction of the air, the metal was kept 
« in fuſion for one hour and a quarter. 
« Being unwilling to venture the glaſs any 
« longer, it was taken from the fire, and 
rew cold, the feal'd end was 
« broken off; but before I could have the 
« bottom cut out, I obſerv'd, that the 
« upper ſurface of the metal was very 
« darkly coloured, and very irregularly 
rough; and the lower part had between 
te the bottom, and the under: ſide of the 
« lump, a pretty deal of looſe dark-co- 
©« lour'd calx ; tho the IRE ſur- 
« face, and ſome places of the lump -it- 
« ſelf, look'd by candle-light of a golden- 
% colour. The lump, and the calx toge- 
« ther, were weigh'd in the ſame ſcales 
carefully, when we found the weight 
„ to have increaſed above twenty-three 
« orains; tho' all the calx we could eaſily 
25 8 being weigh'd by itſelf, a- 
% mounted to near eighty grains. Boyle 
Ponder-ob. of Fire and Flame. 1 

« We received this further information 
« from our experiments, that bodies very 
« ſpirituous, fugitive, and minute, may, 
« by being aſſociated with proper par- 
©« ticles, tho' of quite another nature, ſo 


„ change their former qualities, as to be 
12 1 by a ſolid and ponderous body 


to melt, and calcine metals. 


«way from it by a fire intenſe _ 

For the 
* foregoing trials ſeem plainly to diſco. 
« yer, that even the agitat parts of 
“ flame, minute enough to paſs thro” the 
« pores of glaſs itſelf, were, ſome way, 
« entangled among the metall ine particles 
of tin and lead; and thereby rought 
© to be ſo fixed, as to endure the heat 
* that keeps thoſe metals in fuſion, and 
i gradually reduce them to calces; a phz- 
* nomenon that one would not eaſily Jook 
« for, eſpecially confidering how ſimple 
* a texture that of lead or tin may bs 
in compariſon of the more elaborate 
« ftructures of many other bodies. 

«And this phznomenon, which ſhews 
us what light, and fugitive particles of 
„ matter may permanently concur to the 
© compoſition of ponderous, and fixed bo- 
% dies, will, perhaps, afford uſeful hint, 
« to the ſpeculative ; eſpecially, if this 
« ſtrict combination of a ſpirituous and 
% fugitive ſubſtance with ſuch as being 
« groſs and unwieldy, are leſs fit than 
organized matter, to entangle or detain 
„ them, be apply'd, as it may be, with 
advantage, to thoſe aggregates of ſpirt 
© tuous corpuſcles, and organical parts 
that make up the bodies of plants and 
animals. And this hint may ſuggeſts 
* conſiderable inference to be drawn 
„ from the operation of the ſun- beams on 
„ appropriated ſubjects; ſuppoſing it io 
prove like that flame of tin and lead 
Boyle Ponderab. of Fire and Flame. 

It has been proved, that fire mores 
from one place to another; and, that ſuch 
a motion is not ſucceſſive, ſhould ſeen 
ro imply a contradiction, We actual 


obſerve fire to fly off in vapours, ad 8 
ſmoke ; the fire, in ſuch caſes, * 1 
with it the volatile parts of the body !! 

adhered to: The motion of the fire 8 
certainly immenſely retarded by this * 

ceſſion of other matter; and yet, u 6 
all this diſadvantage, irs velocity is vet Pt 


great. G raveſande, ibid. 


« to that degree, as not to be driven a- 


| 


'The 
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The ſame fire before diſperſed, may be collected into & certain place; | 
and when collected, may be diſperſed again. | | 
Fire, again, is alter'd in its progreſs, according to the different bodies 
and obſtacles it meers withal. For it is equally, and uniformly impel'd by 
the ſun ; but falling on certain bodies, it is collected into focus's : ſo that 
its motion is alter'd according to the bodies that happen in its way. 
Add, that it is refracted, and reflected, and obſerves all the ſtated laws 
of refraction and reflection which obtain in other bodies. 
Since, then, fire has all the properties of body, we may ſafely conclude 


it to be body. | : 
20, The corpuſcles or molecules whereof fire conſiſts, are the ſmalleſt of The minute 


and ſubtileſt 


all others; we mean, of all thoſe we know of. This is eaſily evinced, in-71%/7-* 
aſmuch as it penetrates all known bodies, and there is none that denies it 

acceſs ; for it paſſes even thro* gold, the moſt ſolid of all bodies. We can 

exclude water, oil, ſpirit, and all other fluids out of a body; but fire alone 

will eſcape, in ſpight of all our precaution. 

If a fine filver wire be drawn, and cover'd over with the pureſt and —— 
cloſeſt gold, wherein the beſt microſcope cannot diſcover the leaſt pore * 
neither will the particles of fire paſs thro? the ſame, not even if it be ap- 
plied to the aperture of a camera obſcura. And yet if you put a maſs of 
the moſt ſolid and pureſt gold in cold water, and leave it there till ſuffi- 
ciently cool'd, and then taking it out, expoſe it to the open air; you will 
find it ſoon return to a degree of heat, equal to that of the medium; as 
will appear by the thermometer : Now, to return to the heat of the me- 
dium, is to receive or imbibe ſo much fire. Add, that in the Grand Duke of 4-4 even gold. 
Tuſcany's court was a hollow golden ball made, and fill'd with water; which 
being expoſed to the rays of the ſun, the water was ſoon heated thereby. 

After the like manner, a ſolid ball of gold being put in boiling water, the 

heat will penetrate to the very centre thereof; ſo that if you preſently 

cleave it into two hemiſpheres, and apply them to the thermometer, the 

ſpirit will riſe apace. Gold, then, occaſionally takes in or lets out a quan- 

tity of fire proportionable to what is contain'd in the ſame ſpace in the 

medium it is found in: So that there needs no further proof of fire's pene- 

trating the moſt ſolid bodies ; nay, of its paſſing thro* them with the ſame 

eaſe and freedom as thro' air. And hence it is, that there is the ſame quan- 

tity of fire contain'd in all bodies. | | f 
i Again, we are taught by dioptrict, that the ſmalleſt aperture or pore ima- "nate goon 

ginable, will receive innumerable rays of fire at the ſame time, and all per- , fe. 

tectly diſtinct, and without the leaſt contuſion among themſelves. the ſmalleſt bole. 

Thus, take a plate of lead, make a pertoration therein with the fineſt 
needle, and place it before a window, at which no light can enter; as in a 
camera obſcura ; then, fixing a piece of paper on the wall oppoſite to the 
perforation : you will have a perfect and elegant repreſentation. of all the 
exterval objects, as mountains, trees, houſes, rivers, Cc. upon the paper. 

And as every thing is here repreſented perfectly diſtinct, tis evident the 
rays paſs'd thro the aperture without blending at all. Since, then, thoſe 
| rays. 
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Fire the moſt 
ſolid of all bo- 


die Ho 


And whence. 


The ſinoothe ' 
and moſt poliſh'd of all bodies; for thus we denominate a body which is perfectly equable 


X of bodies, 


be fimpl 4 
arg” 24 of 


all boates . 


much leſs ſolid than the ten thouſandth part of that quantity. So that the 
corpuſcles of fire, in being the minuteſt of all bodies, muſt likewiſe be 


ſmaller than fire. 


Theory of CHEMISTRY. | 
rays are ſo exceedingly fine, that the rays of a whole hemiſphere ſhall pas 
freely, without mixing, thro? a pin-hole ; and light is nothing but fire: it 
follows, that the parts of fire are ſo minute, that they may paſs without 
any oppoſition, or loſs of force, thro' all the bodies in nature. 

3?, Fire is the moſt ſolid of all bodies, i. e. confiſts of the moſt ſolid par- 
ticles; or, its elements the moſt immutable, as not admitting of being ſe- 
parated into any leſſer corpuſcles. Solidity depends on a firm coheſion of 
the parts of a body: And hence, where the pores are feweſt, and conſe- 
quently the ſubſtance moſt, there the ſolidity is greateſt. 'There muſt be 
very few pores, therefore, and thoſe the ſmalleſt imaginable, in a body ſo 
exceedingly minute as fire; and thoſe there are, muſt be impervious to all 
other bodies, ſince we have already made appear, that fire itſelf is the 
ſmalleſt of all other bodies. Now, the larger a body is, and the more 
particles it conſiſts of, the more pores it muſt contain: Thus, two bodies 
being join d to each other, can neither conſtitute the ſmalleſt, nor the ſo- 
lideſt body, by reaſon there will always be pores left in the juncture. 
And hence, a pound of gold muſt have more -pores, and conſequently be 


the moſt ſolid. 
4?, The fourth property of fire, is, that it is the moſt polite and ſmooth 


and ſimilar in every part : e. gr. which appears every where figured alike, 
and has no roughneſles or eminences. And ſuch a body is fire; for had it 
eminences, they mult be leſs than fire itſelf; and, conſequently, fire might 
be ſtill made leſſer; nay, and of courſe, by the continual action and attii- 
tion of the fiery corpuſcles on each other, muſt be continually ſo : which 
implies a contradiction; it having already been granted, there is no body 
We have likewiſe ſhewn, that fire is the moſt ſolid of bodies ; which it 
could not be, it it had aſperities; for thea it muſt conſiſt of ſeveral parts, 
and conſequently admit of pores. | 
But it is allow'd, that ſlipperineſs depends on politure ; and that fire 1s 
the moſt ſlippery of bodies, is evident from its particles moving in ſtraight 
lines, and in that they undergo no change by reflection, nor are any wa} 
intangled, but always paſs freely and alike thro' the moſt ſolid body: 
Whereas, were they rough, and ſcabrous, they muſt neceſſarily hinder esch 
other's motion. Add, that if a ray thus tranſmitted thro? a little aperture, 
be examined; it will be found to anſwer the juſt laws of refraction and re- 
flection; i. e. it makes its angles of incidence equal to the angles of te- 
flection, and vice verſa : which it could not do, were it not extremely ſphe- 
rical and ſmooth : For, in all the doctrine of optics, catoptrics, and diop- Wi 
tries, the refracted and reflected bodies there conſider'd, are ſuppoſed 1 WF ': 
be perfectly ſpherical  _ = . 
52, Fire is the moſt fimple of all known bodies, and conſequent!y te W' 
molt immurable. 90 8 
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By ſimple body we mean that which is the ſame in all and every its 
parts, as in the whole; or a body equally homogeneous in every part. Now, 
the ſimplicity of fire conſiſts, firſt, in this, that it has but few or ſmall 
pores ; for, ſo far as it admitted of void and corporeal parts, it would be 
compound and heterogeneous: And, ſecondly, in the minuteneſs of, its 

rts; for the bigger a body is, the more compound it muſt be. _ 

Fire, therefore, muſt be admitted in the quality of the moſt ſimple of 
bodies; and eſpecially as it remains immutable, and always operates after 
the ſame manner. | | | 

Yet, what appears very ſtrange, fire itſelf, thus minute, ſolid, polite, Differences of 
and unchangeable, is not perfectly ſimple ; and there are no leſs than three 
diverſities diſcover'd therein. | 5 

1, Firſt diverſity is in point of colour, The great Sir L Newton has 
ſhewn, that one ſingle white ray of light, which all men imagined per- 
fealy ſimple, and uncompounded, does really conſiſt of ſeven other different 
rays ; which, when united together, conſtitute a beautiful white; but 
when ſeparated, appear to be violet, green, blue, orange, yellow, and 
red 11 | 3 1 | 
8 Fire, therefore, which affords a white colour, is an aſſemblage of ſeven 
kinds of fire, of ſo many different colours. And who will affirm, that each; 
even of theſe radioli, does not conſiſt of as many more? Indeed, thro' 
= the weakneſs of our ſight, "tis poſſible we, may never arrive to perceive 
them; ſo that our way, here, muſt be to take each of the ſeven as the 
woſt {imple of all bodies; in reſpe&, we mean, of our ſenſes. Tis but 
== forty years ago, that a ray of light was held indiviſible ; aud now we can 
= divide, and ſeparate it into ſeven other diſtin& rays; in the ſame manner, 
s if theſe ſeven fingers now cloſed into one group, were ſeparated into 
A ſcven parts. Nor can it be aſſured, that each of theſe ſeven elemental 
= 7:5 is not, in like manner, compoſed of ſeven other leſſer threads. 

i220, Another diverſity of fire lies in this, that each corpuſcle has ſidesTes ſides have 
differently affected, and which have different properties: And, which muſt“ eren: Peu 
de :llow'd no ſmall degree of ſubtlety, we can take one ſingle corpuſcle 
hereof ; e. gr. a yellow or blue one, and apply its ſurface in ſuch manner to 
a reflecting or refracting body, that, with all its ſimplicity, it ſhall ſhew a 
= difference in its ſides. EET: EE | | | 
L This Sir J Newton firſt ſhew'd in land cryſtal ; which is found to attract Lland l. 
We 2 corpuſcle of fire, if one of its ſides be turn'd toward the cryſtal; and 
gs 7*pe! it, if the other be: or, while one and the ſame ray, e. gr. a blue one, 
= paſüng, one part of it is attracted while the other is repel'd f. 


3. Lhe 


* Every ſort of ray, as it is more or | gible. And ſuch colour of any ray is ab- 
leſs infletted by refra ion, has a particu- | ſolutely unchangeable by any refractions, 
ar colour, The rays, e. gr. leaſt bent by | refleQions, ſeparations, mixtions, c. 
eefradtion, are red; thoſe next, orange; + Iſland cryſtal is a tranſparent, fiſſile 
ben yellow, green, blue, purple and | ſtone, of the nature of a talc: a piece 
4 violet; which aſt are the moſt refran- Hs being laid on a book, every —_ 
* | £0 een 
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er of fro 39, The third diverſity is the different refrangibility and reflexibility ak 
| -2ogible and the different parts of light. This ariſes hence, that the parts are endueg WA 
reflexibe., ith a different attractive power; and, accordingly, attract, and are at- 
tracted by other bodies differently. Thus, a white ray, either paſing WA 
thro a body, or being reflected from it, its ſeveral component rays, e. gr. 
the red and blue, are differently attracted by the body; i. e. the blue more, 
the red leſs ; and thus become differently refrangible, and reflexible : and 

by that means eaſily ſeparable from each other [|. 
4 But 


ſcen ' thro it, will appear double; by ther manner: all the difference between 
means of a double. refraction which it N conſiſts in the different poſition of 
makes of the viſual rays in paſſing thro' | the ſides of the ray to the planes of per- 
it: And a ray of light falling on its ſur- | pendicular refraction: And the ſame ray, 
face, in any direction, becomes divided | in this or that poſition of its ſides to the 
into two rays, from the ſame cauſe. Now, r will be refracted either in the 
one of theſe re fractions is perform'd, ac- uſual or the unuſual manner. | Newt, 
cording to the uſual rule of optics ; i. e. Optic. | 
the fine of incidence out of air into the | {| The reflection of the rays, Sir I. No- 
cryſtal, is to the fine of refraction as five ton ſhews, does not ariſe from their firi- 
to three: But the other, call'd the un- king on the ſolid, impervious particles of 
uſual refraction, obſerves another rule; bodies : ſuch reflected rays, tho* they ap 
and the ray, which by tbe firſt ſurface of | proach infinitely near the body, never 
the cryſtal, was refratted after the uſual | touch it; for all thoſe which .do touch, 
manner, upon _ ſecond ſurface, | are loſt and extinguiſhed in the boy, 
is alſo refracted: ſo that both emerge out | The Nec by which the part icles are 
of the ſecond ſutface parallel to the inci- reflected, is not the immediate reſiſtance 
dent beam: And the ſame will hold, if | of any particles ſtruck upon; but a poet 
the rays paſs thro* ſeveral pieces of {ſand | equably diffuſed throughout the whole 
cryſtal placed Sep > to each other; rhe | ſurface of the body, whereby it acts on 
ray refracted after the unuſual manner in | light, either attracting or repelling it 
the firſt ſurface. of the firſt, being found | without contact: which power is * 
to perſiſt in the ſame way, in all the with that whereby, in other circun- 
1 of all the reſt. ſtances, the rays are refracted; and by 
Hence Sir I. Neaton gathers, that there | which, alſo, they are firſt emitted from 
is an original difference in the rays of | the luminous body. | 
light, by means of which, ſome are con- | And hence it is, that where light paſſes 
ſtantiy diſpoſed to be refrafted after the | without refraction, there it alſo paſſe 
uſual, and ſome after the unuſual man- without reflection; that where the rt 
ner; for if the difference were not ori- fraction is ſtrongeſt, there the reflection b 
ginal, but aroſe from ſome new modifica- ſo likewiſe ; that light, paſſing out of 1 
tion which the rays underwent at their | denſer into a rarer medium, is more ct 
firſt refraction, it would be alter'd by new | pioufly reflected, than in paſſing from 4 
modifications in the following refrac- | rarer into a denſer ; and the reflection i 
tions. And this may give us a ſuſpicion | the greater, as the difference of denſity i 
of more original properties in light, than | the mediums, is greater. Add, that ere 
have yet been diſcover'd. ry ray of light, in its paſſage thro an) 
In effe&, the rays of light pour to refracting ſurface, is obſerv'd to be put 
have ſeveral fides, endued with ſeveral | into a certain tranſient ſtate, which © 
original properties; for the two rays, | turns at equal intervals, whereby it is dF 
thus differently circumſtanced, are not of | poſed to be now eaſily refracted, 46d 
different natures, ſo, as that one in all po- then eaſily reflected. Theſe alternate 
ſitions of the — 8 will be refracted af - fits of ealy refloct ion, and eaſy rat 
ter the one; G 


* 


Typedry of CR ENMISs TRV. * 
But for Sir J. Newton, who firſt diſcover'd all theſe diverſities in fire, 
which plainly argue it a compound body, we ſhould have taken it 
for a perfectly fimple one. But God has laid up infinites, even in the 
minima nature. | 
6, Fire moves with the greateſt velocity of all bodies. | Fire the ſw ff. 
The antients all maintain'd, that light moved inſtantaneouſly ; which H al $edics 
opinion is countenanced by many obſervations of the eclipſes of the ſun and 
moon. 
But O. Roemer has endeavoured, from the eclipſes of Jupiter's ſatellites, to 
ſhew, that it moves ſucceſſively, or in time; and that it employs eigbr * 
ſeconds in travelling from the ſun to the earth. Whence it ſhould follow, 
that the velocity of light exceeds that of a cannon-ball by 13 14000 times. How e 
But Caſſini and Maraldi conteſt Roemer's obſervation; it ſeems, that 3 
what he had obſerved in one ſatellite, does not appear in the reſt. So that 
this point muſt be left to further diſcuſſion. In the mean time, what 
pleads ſtrongly for the ſucceſſive motion, is the following experiment: Take 
a veſſel full of cold water; and apply ſeveral thermometers at ſeveral 
diſtances from the ſame: and you will find the heat diffuſe itſelf in con- 
centric waves, arriving at thoſe neareſt it, firſt; and at the reſt in the order 


oc their diſtance. 


Sir JL Newton has even ſhewn, that light moves with greater velocity 
thro' denſe bodies, than thro” a vacuum. Re, | 
From the whole, it appears, that the motion of fire is the firſt, and 
moſt univerſal of all motions : That this fire needs no pabulum to ſuſtain it; 


cat it cannot either be created, or deſtroy'd, or produced: but, as *tis 


impoſſible that fire ſhould ever not be fire; fo likewiſe *tis impoſſible, that 
what is not fire, ever ſhould be fire: And that the greateſt augmentations of 
fre are made by reflecting it, and bringing it nearer together. Thus, ſuppoſe 
a concave body, e. gr. a mirrour, conſiſting of any number of other concaves ; 
expoſed to the ſun : The rays falling hereon, will be reflected at equal 
angles, and thus tend, converging toward a point where the fire will be 


woſt intenſe. : 


After the like manner, if a wall be hollow'd in a circle, or a ſegment Mirrors made 
thereof, and thus lined with plaſter, no body will be able to endure the“ 22% 
heat it will project, when turn'd toward the ſun. 

In Saxeny there are burning mirrours made of wood turn'd ſpherically, Of wd. 
lined with plaſter, and gilt over with leaf-gold ; which have incredible 
ettects : Nay, we are told of a peaſant that made a very powerful one of Of Hu. 


vibrations of a fine, ſubtle, ethereal, e- | HRS them ſucceſlively, and agitate them 
laſtic medium ; vaſtly finer, and more | ſo as by turns to increaſe and decreaſe 
elaſtic than air, which penetrates thro' | their velocities, and thereby put them in- 
all bodies, and is diffuſed thro all ſpace. | to thoſe fits, 

5 The rays of light, by their attractive * Light moves from the ſun to us, 
E ON or ſome other force, excite vi- | the diftance of about 750000000 Engliſh 
| rations in this medium; which vibra- | © miles, in about ſeven or eight minutes 
tions being ſwifter than the rays, over- | «© of time.” Newton. ubi ſupra. 


| ftraw, 
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258 Theory of CnnmisSTRY. 
ſtraw, by applying the poliſh'd fides of the ſtraw, fo as to form a ſeegmenr 
of a ſphere. The fire reflected from this ſtramineous ſurface, would readily YN 
melt moſt metals; yer, itſelf, all the while remain cold and unhurr. 3 
This is what we know of the nature of pure or elementary fire ; i.. 
theſe are the characters or properties of its action; which is the only 

knowledge the ſubject will afford us. And fire, with all theſe fix charaders 
or properties, may be collected in all places of the earth, and made obvious 
by its effects to our ſenſes : that, e. gr. found in the frigid zones, is juſtly 

the ſame as that near the equator : So, on the top of the pike of Tenerif, 
where the air is fo very rare, that, like the vacuum of an air-pump, it 
ſcarce ſuffices to preſerve fire, and prevent its diſſipating and diſappearing, 
yet, the fire collected even here, tho' it fcarce burn at all, has all the cha- 
racers above enumerated. Cs 
We now proceed to vulgar fire. 


Fulgar or common fire. 


BEfide elementary fire, hitherto diſcourſed of, there is another call d 
vulgar or common fire: but this, in reality, is the ſame with the for- 
mer, only under ſome difference of circumſtances. | 
Coll-&e4 by at- It is collected, 19, By attrition : Thus, when two bodies are violentiy 
888 rubb'd againſt each other, a real fire is excited: And thus, a ſteel and 
flint truck againſt each other, even in winter, they will grow hot to ſuch 
a qegree, as to give fire to fulphur. | 
— ef 2, By the putrefying of vegetables, of what kind ſoever they be: 
eta, Thus, throwing water on hay, and then preſſing it cloſe down, with 4 
board over it, it ſoon ferments, grows warm, emits ſmoke, and at length 
breaks into flame. But this method. depends on the air, which being here 
compreſſed, raiſes an attrition by the power wherewith it endeavours tv 
expand, cr ſet itſelf at liberty. And the ſame holds of all herbs. 
T'«'gar Are . The fire thus produced, or rather thus collected, is pure fire, and dil- 
ear covers itſelf by all its effects, perfectly alike, and equal to, the elementary 
fire; only that it does not reſide in ſo pure a ſubſtance. . Thus, that g. 
ther'd from horſes dung, moiſten'd with water, and clofely preſſed, 
found in all reſpe&s the ſame with that of a burning-glaſs ; yet this duty 
is nothing but hay broke into very little pieces or ſhreds, and deprived d 
its juices. And the reaſon why the dung of other animals will not do the 
ſame, is, that horſes excrements are retain'd a conſiderable time in the little 
ſacculi of the inteſtines, while all the humidity may be expreſs'd. So thit 
even a horſe's dung, when under a Diarrhea, will not have the effect 


Fulgar fire. 


* My Lord Bacon, indeed, fuggeſts, that | have the very ſame effect on the vel, 
the fire produced by any putrefied thing, | and the matters therein contain d, 4s tf 
is very different from ſolar Fire. But this | ſame degree of the ſun's fire. The duh 
is a deception : for that produced by the | e.gr. of a horſe, being laid by itſelf 
dung of an animal, if it be rece ved in a | ſome time, grows incredibly hot. B. 
veſſel hermetically ſeal'd, is. found to ] haave Cod. Impreſ. | "The 
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zo, The third way of collecting this fire, is by the admixture of chemical 
| liquors : As when two liquors, which in themſelves are cold, being mixed 
W together, raiſe an eftervelcence, and at length a vehement heat f. By 
W ſuch means, a fire is ſometimes produced beyond any thing the thermo- 


Vilgar fire col- 
leffed by the 
mixt ure of li- 
quor. 3. 


FFT EI 


meter can meaſure. 
Thus, ſpirit of 


Borrichius. 


| nitre, and oil of cloves, ſuddenly mix'd, raiſe a fire St of wine 
WW oching inferior to that collected by M. Villette's mirrour : or, in lieu of *ilofcloves, 
oil of cloves, any other oil, heavier than water, may be uſed : But ſuch 
experiments are not made without great danger. This method of col-. 

W icing fire was firſt diſcover'd by O0. 


4e, Fire is collected by the contiguity of air to certain bodies: e. gr. to , 8 | 
phoſphorus, which is a ſubſtance procurable from / the putrefied parts f 


all animals and vegetables. 


have a blueiſh ſmoke, which ſhines in 


: For, after extracting the water, oil, and ſalt 
from the ſame, if you continue to urge them with a/vehement fire, you will 


the dark ; and which, being caught 


in a receiver, and condenſed by proper cold, conſtitutes what we call 
phoſphorus {| : which may be kept in water for twenty, nay forty years, 
without any diminution of its properties ; but if expos'd to the air, 


| immediately takes fire: whence it appears, that the mere attrition of 


5th 


tue air may excite fire 


+ Take ſome ounces of ſtrong oil of 
| « vitriol, and ſhaking it with three or 
« four times its weight of common water; 
© tho' both the liquòrs were cold when 
*« pur together, yet in their mixture they 
« will immediately grow intenſely hot, 
* and continue confiderably ſo for ſome 
« time. Boyle Mechan, Orig. of Heat. | 
| | Phoſphori, in general, ſays M. Le- 
mery, may be conſidered as ſo many ſpun- 
eas, ſull of fire, or the matter of light, 
= which is ſo weakly retained therein, and 
| by ſo ſlender a hold, that a ſmall external 
force is ſufficient to put it in a condition 
= to cxhalc, in a lucid form, and ſometimes 
eren to burn the bodies that come in its 
_ 7. Men. de Acad. An. 1113. 
it has been above obſerv'd, that there 
=  n0 body, which can be eſteemed a 
magnet with reſpect to fire, i. e. no body 
which attraQs it by any peculiar virtue, 
more than other; and yct our author here 
furniſhes ſome conſiderations on phoſpho- 
WF *', which ſeem to evince the contrary ; 
( leaſt as they are ſtated in the printed 
copy. “ The fourth way of collecting 
fre, he obſerves, is in ſome meaſure 
„ Pagnerical, i. e, perform'd by means of 


certain bodies peculiarly diſpoſed to im- | 


e bibe, and retain fire. For that there is 
« ſome peculiar agreement and attract ion 
« between fire and certain bodies, is evi- 
« dent, among other things, from black 
© bodies, which, as already obſerved, ab- 
“ ſorb almoſt all the fire that falls on em, 
« whereas other bodies reflect a great 
© part of it, and ſome, all. Other in- 
« ftances of ſuch agreement we have in 
the phoſphorus Balduini, and Bononian 
„ ftone; which when duly prepared have 
c all the charafters of at tractives: thus, 
«© being immediately expoſed in a dark 
« place, they do not afford any light; but 
12 1 
© expoſe em firſt to the ſun a while, and 
they will then ſhine in the dark, as ha- 
eving imbibed a ſtock of fire, and lodg'd 
« jt in their ſpongeous ſubſtance, to be 
« diſpenſed again by degrees. The like 
« may be ſaid of the phoſphorus made of 
« human urine, and other chemical pre- 
t parations, which receive ſuch a e oY 
tion of fire in the preparation, and re- 
te rain it ſo well in their unctuous ſub- 
« ftance, that it ſhall keep there, in wa- 
„ter, for 20 years: and upon the firſt 
© laying it open to the air, take fire, and 
« exhale in lucid fumes ; leaving nothing 


« behind but an acid malagma, like oil of 
L12 ſul- 


— 
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Fire collected of 


the mixture 
two [did bodies. 


_ « dle coldneſs therein, as it doth alſo in 


Theory of CRHEMISTR T. 
5th Way of collecting fire, is by two ſolid, quieſcent bodies, moiſten' 
a little, then ground, mix'd together, and preſs'd with a proper 
weight. Thus, if you take equal portions of ſteel filings, and ſulphur in 
powder, moiſten em with a little water ſufficient to form em into a ſor 
of paſte, and thus hide em under ground, well preſs'd down; they will 


ſmoke, heave, and at laſt catch a vehement flame f. Dr. Lifter, in his 


« ſulphar per campanam, or oil of vitriol. 
« Not that we ſuppoſe the fire fix'd and 
« quieſcent all the while in the body of 
« the phoſphorus ; for, that it has a real 
« motion all the while, is evident hence, 
« that if you obſerve it in any dark place, 
«in the ſummer time, you will find 
« it continually fulminating and emit- 
©« ting flaſhes : tho* with all this it ſcarce 
* Joſes any thing of the fire. So that the 
4 fire is not fix d in the phoſphorus, but in 
« a continual undulatory motion. 

+ * By putting a conſiderable quantity 
« of dry Gar of tartar, in the palm of my 
« hand, and wetting it well with cold 
« water, there has been a very ſenſible 
« heat produced in the mixture: and 
« when I have made the trial, with a large 
« quantity of ſalt water, in a viol, the 
« heat proved very intenſe, and continued 
« to be ſenſible for a long time after. 
Boyle Mech. Orig. of Heat. | 

«Tis known that ſalt-petre being put 
« into common water, produces a ſenſi- 


% many other liquors; but the ſame 
« ſalr, put into a liquor of another conſti- 
« tution, may have a quite different effect; 
« appears by mixing 8 ounces of fine 
ce ſalt-petre in powder, with 6 ounces of 
« oil of vitriol : for here a ſalr, not only 
actually cold, but with regard to many 
« other bodies, potentially ſo, mix'd with 
« oil of 2794 which is ſenſibly cold 
too; quickly conceives a conſiderable de- 
0 pree of heat, whoſe effects alſo become 
« viſible in the plenty of fumes, emitted 
« by the heated mixture. And tho' gun- 
powder ſcems to be of a very fine na- 
« ture, yet if ſome ounces of it, reduced 
4 0 6, powder, be thrown into four or 
« five times as much water ; it will very 
% manifeſtly impart a coldneſs to it; as ex- 
« perience made with, as well as without, 
* a ſeal'd thermometer, has aſſured me. 


Wri tings 


« T have made an experiment, ſays Mr, 
5 „ in which two liquors, © whereof 
« one was natural, did, by being ſeveri 
times ſeparared, and reconjoined with 
out addition, at each conjunction pro- 
. © duce a ſenſible heat. An inſtance of 
« this kind we have in ſalt of tartar, fron 
„„ which, after it had been once heated 
by the affuſion of water, we abſtrafted 
* the liquor without violence of fire, till 
'+ the ſalt was again dry; and then putting 
« on water a ſecond time, the ſame alt 
grew hot again in the viol, and prody: 
e ced thelike heat a third time, and might 
« probably have done it oftener. 

« Perhaps the heat may much depend 
on the particular diſpoſition of the al 
* cined body, which being deprived ofit 
former moiſture, and made more po. 
e rous by the fire, acquires, by means d 
© thoſe igneous effluvia, ſuch a textur, 
© that the water, impelled by its om 
« eight, and the preſſure of the atmo- 
© ſphere, is able to get into a multitude 
« irs interſtices at once; ſuddenly diſloie 
« the alkalizate ſalts it every where nets 
« with ; and briskly disjoin the earthy and 
« ſolid particles that were blended will 
« them, which being exceeding nume 
e rous, tho' each of them perhaps de 
% very minute, and moves but a. very |it 
« tle way, yet their multitude makes tht 
« confuſed agitation of the whole agg* 
« cate, and of the particles of the wut 
« and ſalt, vehement enough to produce 
| * ſenſible heat. Id. ibid. 

And the fame that is here ſhewnd 
beat, does likewiſe appear of its oppe 
ſite, cold. Mr. B:yle obſerves, that a non 
te intenſe degree of cold may reſult fm 
« a mixture, than was to be found in et 
« ther of the ingredients a-part ; and t 
« ſo that a conſiderable coldneſs may * 
os n between bodies, neither of tb 


Ibid. 


begu 
« actually cold before they wag” 


Theory of CHEMIST RA. 


* s upon foſſils, obſerves, that the pyrites contains iron- and ſulphur ; 
how's it * that when a little moiſten'd it takes fire. And hence, accord- 
ing to him, the pyrites under ground happening to be waſh'd by rills or 


ſtreams of water, kindles, and explodes :. and thus ariſe-earthquakes, vulca- . 


Oc. | | 2 
"Theſe are the chief ways of collecting fire, from which appears how enor- 


mous the popular opinion is, that fire can only be produced either by the 
ſan, or ſome fire already exiſting under the earth. We add, that the quantity of 
fire in the univerſe, is fix'd and immutable ; and that in the inſtances now 
recited, we only collect more of it into one place; and conſequently leave 
the leſs in another: ſo that the hotter one place is, the colder is another. 
Hence Troy cannot be burnt without robbing da of its fire: and thus wa- 


ter freezes ſo much the more readily, and the more ſtrongly, as there is a: 


greater fire not far off. 


« gether. Having brought a glaſs full of , “hot, did really grow gradually colder, 
« water to ſuch a temper, that its warmth | ©* as appeared not only to the touch, but 
« made the ſpirit. of wine in the ſealed | © by the deſcent of the tinged ſpirit of 
« weather-glaſs manifeſtly aſcend, I rook | © wine. But pouring this aQually colt 
© out the thermometer and laid it in pow- | mixture into. three or four times its 
« der'd ſal-armoniac, warmed before hand, | weight of common water, which was- 
« whereby the tinged liquor was made to | © likewiſe actually cold; this ſecond mix- 
« aſcend much quicker than juſt before by | ture immediately grew ſo hot, that I 
« the water; and having preſently remoy- | * could not keep my finger, for a minute 
« ed the inftrument into that liquor again, or two upon the outſide: of the contain- 
« and poured the warmiſh ſal-armoniac | © ing glaſs. Id. ibid. 

into the ſame, I found, that within half] To 12 ounces of ſal-armoniac we put, 
* minute or leſs, the ſpirit of wine be- | © by degrees, an equal weight of water; 
gun to ſubſide, and fell above a whole | © and whilſt the liquor diſſolved the ſalt, 


« diviſion and below the mark at which | ** and by the action produced-a great cold- 


4 it ſtood in the water, before the liquor | ** neſs, we warily poured in 12 ounces of 
wor ſalt were warmed. Nor did the ſpi- | ©* good oil of vitriol; whence à notable 
*rit in a great while reaſcend to the | © degree of heat was quickly produced in 
height it had when the water was cold. | © the glaſs, wherein the ingredients were 
Lid. : 0 mixed, though it ſeem'd unlikely, that 
: OT _ a ſmall _ enen e * the en veg e N 
m was divided into equal] © armoniac do each produce an nſe. 
* parts, by little ſpecks of amel, that — « cold; ſhould,. — acting together, 
S . might not eat off, nor ſpoil the | © produce. the contrary. quality. 414. 
marks. The ball of this inſtrument we | d. | | | 
put into a ſlender cylindrical veſſel, and | In moſt of the experiments hitherto - 
more than cover'd it with ftrong oil of | © propoſed, cold is regularly produced in 
*< y1triol ; and left ir there a . to be << * —— way Ny wo — ome ſort of 
8 —_—_ to the temper of the ſurround- | © trials, I found the event varied by un- 
. 1 © 4 4 . 1 
« greesabarmonize well powder d, W [46 fol ohingts, words by. HI. 
being ſoon furiouſly wrought upon by | © duced by mixing two Bodies together, 
the menſtruum, a ſeeming efferveſcence | © which ar another time, would upon u- 
was produced in the conflict, with] niting diſcloſe a manifeſt heat and 
** great noiſe and much froth, which more | ſometimes again, tho more rarely 
than once was ready to run out of the] would have but a very faint degree of 
Y 3 veſſel. But for all this ſeeming ebulli-] “ either. 10%. | | 
4 tion, the mixture, inſtead of proving 


Away,. 
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__ Tay f Gunner. 
Away, then, with that empty dread, that the world may one day be 
- conſumed by fire: for, from what has already been ſhewn, *ris impoſſible: 
We mean phyſically, ſo; and without ſetting aſide the order of nature. 
| > lag is the apprehenſion leſs vain, that we fhall come at length to want 
fire. f | Be bg 2 


Of the Pabulum, or Food of Fire. 
re, thus collected by attrition, &c. ſoon appears to periſh : but in rea- 


J * 
, > * 
* : 4 92 
2 J 


Fire how it 


bes JI 
ent and has 2 — only diſperſes again, in which ſtate, as already ſhewn, it does 


not affect our ſenſes, and conſequently periſhes to us. Unleſs, therefore, 

the fire thus collected, be ſome way or other retaiu'd, it ſoon diſſipates and 
diſappears, which diſſipation is found to be in the ratio of the denſity of 
the ignited body or medium, wherein it exiſts. Thus red-hot iron loſes 
its heat much ſooner in air than in vacuo ; in water, 850 times -ſaoner than 
in air; and in mercury vaſtly ſooner than in water; and fo of the reſt : 
the extinction being always the quicker, as the medium is denſer, 


2 by Now, to prevent this diſſipation of fire, it is to be ſuſtain'd by ſome 
F$8eL. 


proper matter, which we call its pabulam or fuel il. By pabulum, therefore, 
we mean any body, which applied to fire eollected by any means, retains 
«2! what, jt in that ſtate, and prevents its diſperfion. | | 
Different frm But this pabulum is not fire it ſelf, nor is it at all convertible into fire: 
fire. for if fire be ſet to ſpirit of wine, the whole of ic will vaniſh, and be converted 
into flame; and yet the whole may be converted again into ſpirit by the appli- 
"Fuel aſter ber" cation of proper veſſels. And the ſame holds of ſulphur, or any other com- 
g. buſtible body, the minuteſt part whereof is not loſt in burning; as appears 
from trying it in veſlels exactly clos d. In veſſels open to the air, indeed, 
a great part is loſt, being carried off in flame, ſmoke, &c. But this only 
ariſes hence, that the principles into which the body is reſolved by fire, are 


volatile. Hence it appears, that the pabulum of fire is not converted into 


fire, notwithſtanding, that a great part of it diſappears, when lighted in 
the open air, and to vulgar eyes ſeems converted into flame. 


©, fdr, The only pabulum, or food of fire in all nature, is oil; commonly known 


the only r ger under the name of ſulphur “. | 
Feel. | Thus, 


{| © There are two ways of preſerving [ One great effect of the matter of light, 
4 fire; firſt by bodies, which receive and [diffuſed among rerreſtrial bodies, is, fc. 
« retain it, without being deftroyed, or [cording to the younger Lemery, that being 

* diffipated thereby: and ſuch are phoſ- |detained, and mix'd along with certain 
s phori, above mentioned. The ſecond by | compoſitions of ſalt, earth and water, it 
þ . , K 2 : k 4 
« affording it a continual ſupply of fus!, | therewith forms oils, fats, and in a wor 
« ;,e. of matter proper to retain it, till all inflammable matters, which are only 
« being render'd volatile, and diſperſed | ſuch in virtue of the particles of fire thef 
in form of flame, freſh matter is added. | contain. What principally inclines 5 


Boerbave, Cod. impr:ſ. [* this opinion, 1s, that in the * 


Theory r CHEMISTRY. — 
Thus, in vegetables, which feed and ſuſtain fire, there is no other in- 2 i} 
flammable part but oil. For the water and falt, if thoroughly purg'd of 5, — 
all the oil, are found to damp and extinguiſh fire: and as to the ſpirit, nei- 
ther does this burn; and the earthy part, no body will imagine, ſhould 
maintain fire; It may indeed retain it for a while; but no otherwiſe than 
as gold, or a ſtone ignited wilt do. Aecordingly, extracting all the oil 
from a plant, it ceaſes to be any longer combuſtible. 

This oil is found in two manners: firſt in a 
ly in a fluid form: In the firſt, are the oils contained in all vegetable 
animal ſubſtances, and which appear in manner of a carbonaceous blackneſs. | 
Thus, if you take a pound of the whiteft wood, expoſe it in the middle 4 Ca! hat. 
of the fire, till it ceaſe ſmoking, and then plunge it in cold water; the 
white wood firſt converted into a ſhining, glowing brand, will now be a 
black coal. And the blackneſs here, is only the oil of the vegetable 
rarefied by the heat of the fire, and ſpread o'er the ſurface of the 
earthy part of the vegetable, If the coal remain too long in the fire, the 
oil, too, will be diffipated, and nothing left but the bare white calx or earth. 
The cafe is the ſame in animals, which have nothing inflammable in em oil the only c 
beſide their oil, Their water and alt, freed of all oil, do by no means ſu- {9% 1 f 
ſtain fire; and their earth is not at all combuſtible. Conſequently, animals 
can burn no longer than they have oil. This is evident hence, that the 
bones of animals, which while they retain'd their oil, would burn more 
fiercely than wood it ſelf ; yet, when that is gone, ſo far are they from being 
combuſtible, that they make the greateſt oppoſition and reſiſtance to fire; 
as is evident from the refiners cuppels, which are made hereof.*. _ | 

For foſſils, they, too, take fire, ſo far only as they contain ſulphur: their 4nd of b 
earth, water, and ſalts do none of them burn: nay, and their very ſulphurs, 
and bitumens remain incapable of firing, as to their ſaline and acid parts; 
and are only inflammable as to their oily ones. 

From what has been ſaid, we may gather, that oil is the only body in 
nature which can preſerve fire ; and conſequently, in this view, oil may . 
be deem'd a ſort of magnet or attractive, with reſpect to fire f. Now, ot 

| is 


ſolid, and ſecond- on , is - 


two manners. 


fuch bodies, are reduced into ſalt, earth, wa- | 
ter, and acertain fine ſubtle matter which 
paſſes throꝰ the eloſeſt veſſels; ſo that what 
pains ſoever the artiſt uſes not to loſe any 
thing, he ſtill finds a conſiderable diminu- 
ton of weight. | 

Tis certain that ſalt, earth, and water, 
whether united together, or ſeparated, ne- 
ver become inflammable; bur even hinder 
or retard it, in bodies that are inflamma-\ 
ble. It may even be advanced, that theſe 
principlesare of no uſe in the compoſition 
of inflammable boclies, but to detain and ar- 


when the inflammable body having been 
expoſed to ſome external fire, has bad its 
cells or veſiculæ broken up, and the con- 
rained fire ſet at liberty. Ir appears, 


the artiſt loſes in decompounding inflam- 
mable bodies. Mem. de I Acad. An. 1713. 
T M. Homberg, indeed contends, that 
ſulphur or oil is fire it ſelf; or that there 
is no ſulphur beſide fire. In the analyſis. 


:elt the particles of fire, which are the 


0 


ſtance becomes reduced into a deal of a- 
| queous 


therefore, to be the matter of flame that 


of oils, ſays that author, their whole ſub- 


real and only matter of flame; and which ; 
only rifes into the air under this form, 


catches fre. charcoal is nothing but earth thinly ſpread over with oil; or, it is oil i 


N 9 . r 8 _ en * C 2 — A . 
47 — „ 1 * v gt = 9 - 7 x mw _— - © $73: e * * 
< 1 — - Ps 5 1 - : mr; FCS © 8 
* 4 * . . ii 
3 4 ry 7 
* 3 1 LG 


. a f n 
7 1 8 . * 4 > * 
„ * hl . F * 


— 


ww _ Den d Cnrnnierny. 
oil, in ality: ig a body Whoſe parts are eaſily diviſible, but 'withsl are ſo branchy and 

_  renactous, that "ris with difficulty they let each other quite go: in which 

it differs from water, whoſe particles are equally diviſible, | but or ſo 

branchy, nor catching ſo much on one another: as appears by pouring a lit- 


tle water on a poliſh'd mirror; for it may be wholly wiped off again, with. 
out the leaſt ſtain ; whereas oil, and all oleaginous bodies, as ſpirit of wine, 
1 balms, reſins, Cc. will ſtill leave ſome mark behind. . 
K Oil, then, feeds and ſuſtains fire by its particles being hook d, and 
| adhering to each other, ſo as to ſuſtain the impetus or effort of the fire, 
which tends to divide and diſperſe them; and to be put into a rotatory 
motion, rather than let one another go: Which rotation is ſo exceedingly 
How affected by ſwift, that no body except fire can follow it with equal velocity. In the 
3 mean time the fire, during this rotation, does ſo comminute the oil, and 
break off its branchy particles; that being no longer glutinous or adheſive, 
they cannot hang together; and conſequently become incapable any longer 


How conſumed,*tO ſuſtain the fire, and thus are diſſipated, and the fire extinguiſhed ; unle( 


neue; * freſh fuel be ſupplied from time to time. 
in hence ſomeoils This oil, the purer and more ſubtile it is, the eaſier it is inflamed, and 
ore wore inflam> the fitter for feeding fire: Thus alcohol, the moſt ſubtile of all oil, catches 
bi. flame at the ſmalleſt fire; For it is to be obſerv'd, that no oil catches fire, 
till it firſt be heated: and that the coarſer and thicker the oil, the greater 
degree of heat. muſt it conceive e'er it flame. And hence the reaſon why 
alcohol, fo fine and ſubtile as it is, ſhould take fire ſo readily. | 
The thinner ot The larger ſurface this oil is fpread into, the ſooner it takes fire; 2 


* ſpread, the is evident in certain bodies which catch, and nouriſh the ſmalleſt ſpark : For 


more readily it 


ſelf, ſtretch'd over thin plates of earth, and thus extended to an infinite ſuper- 
ficies; the water, volatile oil, and ſalt, being all firſt carried off: as appears 
from the very method of making charcoal. Thus, if you apply a paper to 
the fire, it firſt expels its watery part, in form of ſmoke: then yields 1 
ſtench, and lets go its more volatile oils : then it grows brown; and a 
length, when nothing bur the earth and oil remain, black. The oil being 
now ſpread into thin lamellz, in form of a blackiſh ſoot. 


queous matter, ſome inſipid earth, and a | operations of this kind, give him plain ir 

little ſalt, partly volatile and partly fixed ; | dications, that tis fire is the principle ſu 

the real principle ſulphur, which connec-| phur, and that this is the only active mat- 

red theſe ſeveral ingredients together, to] ter in all bodies. 

make an oil, being loſt in the operation. | To ſupport this opinion, he endeavou" 

The ſame befalls the ſulphur, in all bodies] to ſhew that fire, or the matter of light," 

whatever, that undergo a rigorous analy-| always in motion and action; and that 
fis ; ſo that we have no poſitive way of ar- | this matter may be introduced into theo 
riving at the knowledge of its nature by] ther principles, change their figure 
the decompounding of mixt bodies: hence{ augment their weight and bulk, and cor 
he was led 10 examine it, by making ar-] nett em together, ſo as to produce all tt 
tificial mixts or compoſitions. And the mixts which fall under our obſervat'® 
zeſult, he aſſures us, of a great number of | Mem. de I Acad. An. 1703. 
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here is no the body feeds a ſparkling fire like charccal; not any bodyithat Cal its quali)” 
catches a ſpark ſo readily : not ſulphur it ſelf, And hence, to render gun 
wder the more eaſily inflammable, the fineſt charcoal duſt is added to 
the other ingredients, nitre and ſulp hu ooo; woo 22479 iy * 
Now, coal may be either made of the parts of uHimals; or vegetables H maze. 
by only burning em to a blackneſs, and gn rape; be Ares or; by 
making em undergo the greateſt degree of fire poſſible; in as voſe veſſelx¶ʒq 
Thoſe chiefly uſed for a ready ſuſception of fire, ' are made of linnen eloth Nd. thereef, | 
| burnt to a blackneſs, and then immediately extinguiſhed ;-or of ſmall wood, 
particularly the branches of beech, burnt in like manner, and then pulveri- 
zed : either of which catch the ſmalleſt ſpark of fire 1 9 ee 
19, The fineſt, and ſubtleſt ſort of coal,” is that made of paper, burnt:to 
its utmoſt blackneſs, and then extinguiſh'd. This will catch the feeble 
ſpark. | | 6, 5 
"1 Linnen burnt, and extinguiſhed in the ſame manner, affords a pure 
coal, which very eaſily takes fire. | | | 99 
3, Soot, which is nothing but oil it ſelf ſticking to the chimneys, 
readily burns; as plainly appears from ee ee: which frequently be- 
gin in foul chimneys, from a ſingle ſpark of fire | | 


Which Bodies are Pabula, or Fuel of Fire. 


19, ALL vegetables, without exception, afford a food for fire. Jul. Cæſar, All wgrablet 
indeed, and the elder Pliny, relate of the larch- tree, that it will not fbi. 
burn; but this is directly falſe, the tree abounding very much in oil. 
But the drier, and more ponderous vegetables are, the more laſting fire 
| do they aftord ; as containing the more, and the purer oil: than thoſe ligh- 
ter, Cc. And hence, the more oleaginous trees, which yield balm, pitch, 
ee are uſed to be call'd tædæ, torches. If, then, the oil be ſpent, either thro” 
WE time, the air, worms, or the like, and the wood turn'd carious, it becomes 
unfit for burning. So alſo, if a vegetable be deſpoiled of its oil by diſtilla- 
W tion, coction, &c. it will never burn. But add ſome of this oil to a body 
before no ways inflammable, e. gr. to mere aſhes, and they readily take fire. 
Green wood is uſually held incombuſtible ; and yer if it ſtay in the fire long 
enough to have its aqueous particles evaporated, it burns better than dry. 


8 4 _ * * 3 
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W The reaſon is, that in the uſual drying, and withering, not the water only, 


but ſome parts alſo of the oil are exhaled. © | 
While a vegetable is burning, the fire not only moves the oil, but alſo agi-,, „e, 

dates and drives, in a ſort of vortex, all the branchy parts in the vegetable; and :be- pts of the 

bence its effect becomes the greater, and the deſtruction it makes more conſi- 8 befids 

eerable. But it preys on the oil in a more eſpecial manner, by reaſon the te- 

aacity of its particles make it a kind of focus. And hence the flame, burning 

WE bodies put forth, is not fire, or oil alone: for firſt, after the body is kin- 

led, ſmoke ariſes, which, with the increaſe of fire, at length turns to flame. 

And ſmoke, in its paſſage up the chimney, leaves ſoot behind, which by di- 

We !illation, yields a volatile ſalt, an inflammable ſpirir, earth, and two ſorts E. ehe increas 


aol; which ſhews, that the flame did not conſiſt of oil alone. And hence, ed berely. 


M m a fire 
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j re dots got act merely by its own matter, but by. thoſe ous and pieces 
of bodi hich it whirls round, and at length How U 
Charcoal, « fel. The zd pabulum of fire, is charcoal, prepared from vegetables; and. 
all other coal prepared of the bones of animals which have oil, in em, and 
ge gapable of turning black by burning. For, ſuch as do not become black 
jn the fire, it is to be obſerved, inſtead of feeding, do really ſuffocate, and 
How prepared. put out fire: The manner of preparing charcoal is as follows. A quan- 
tity of any e 7 wood being heap d up into a pile, with alittle dry 
intermix'd, to make it kindle ; and the whole cover'd externally with a 
coat of turf; fire: is ſet to the ſame : when the whole heap is found ſufli- 
ciently ignited, they extinguiſn it again, by caſting in earth, and- ſhutting 
out the air. By this means the whole heap is converted into black coal; 
whereof, that is moſt priz d by the chemiſts which is made of beech; 
next, that of oak. Ro 
Js poiſonous There appears to be ſomething poiſonous in theſe coals ; for when kin- 
3 dled, they exhale a vapour, which if it be kept up, and confined in a cloſe 
place; cauſes vomiting,makes a man reel, and at length ſuffocates and kills him. 
The nature of this poiſon is perfectly unknown: Helnunt calls it gas ſy/veſtre. 
Yer, is this a very commodious fuel ; as it maintains the fire pure, and 
makes it eaſily governed. | | 
Tow, 39, Turf, whereof there are two kinds: the firſt, a glebe, pared from of 
heathy grounds, in ſhape of a parallelopiped ; which may be reduced to the 
| vegetable kind. "The ſecond is dug underground, in a kind of fenny places, 
Peat, called mrſs : In peat-moſles, there is a ſtratum ſome foot deep call d lad- 
peat, which being dug up with proper ſpades, and dried in the ſun, affords 
Tis 5 fuel. It conſiſis of a fat, muddy, blackiſh earth, and ſeems to haye a 
Pele, ſhare of ſulphur: and the ſulphur always contains bitumen, which is a 
ſort of neutral between ſulphur, and vegetable oil. The baſis, then, is an 
earthy matter, which contains foſſil ſalts : but for the reſt, it is of the vegets · 
ble claſs. The greateſt quantity of ſulphur is in that kind which yields 
ruddy aſhes not unlike crocur martis e the Ream or ſmoke hereof is plainly, ſul- 
phurous, and tinges the countenances of perſons ſitting, by it with a pale- 
neſs like that of death. But that ſort which yields white aſhes, is the belt. 
As to the hiſtory of turf, or peat: by the pieces of putrified wood, fre- 
quently dug up along with em, and by the hiſtories remaining of this 
country, which repreſent it as anciently cover'd with woods; tis more than 
probable the places where turf are now found, were formerly woods, or fo- 
reſts; which ſhedding their leaves, and at length the trees themſelves tum- 
bling, they became cover'd over with moſs, and thus, in proceſs of time, BR . 
. ſunk to their preſent depth f. | | B 
Detchwrfits te. The Duich turf have this peculiar to em, that when thoroughly fired, WF <: 
e«liar qualizie?. they yield no ſmoke, but bear the fire with great firmneſs for ſome hours; WF 
when, at length, they fall to aſhes. For this reaſon, Mr. Boyle us'd to pro- 
cure em, for his chemical experiments, from Holland. But their ſmoke, 
when but half lighted; is extremely noxious; and eſpecially in a cloſe place: 
rty, in the Philo 


Its Origin, 


+ An account of a peat-moſs form'd ex- by the Earl of Croma 
actly in this manner, in Sw!/land, is given us 


Tranſat, Ne. 3 30 
n inſomucb, 


WE ber, naphta, petrol, agat, Oc. which are a purer fort of fo 


= a whales, 


erte. 
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of perception thereof. 


40, To theſe muſt be added foi} or pit-coal, dug out of pits or mines, in i „ lu 


: ; 
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r pyrites: jt contains a. large quantity of fulphur, 
from the common ſulphur, in that it bas leſs of the I. and therefore does 
not ſuffocate ſo ſoon. It feeds a flame ſo long as it remains blac but no 
longer: the flame bearing a near reſemblance to that which. mtre gives. 
The more cloſe and compact theſe coals, the more. vehemently they burn; 
they are ſuppoſed to have ſomewhat of a metallic nature in em, by reaſon 
they make ſuch conſiderable alterations in bodies N 
To this claſs likewiſe belong common ſulphurs bear aſphaltes, am- 
„ Pt | N a purer f foffil coal, and burn 
accordingly ; they contain an acid ſpirit good againſt the plague, but perni- 


form of a heavy, black ſhining, glebe; ſeeming t be a IK ans of. ſemi-metal 


© 4 


WS cious to rhe breaſt. | 
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:nfomnch, that it Will ſuffocate an animal incloſed therein, without any pain 


ich yet is different 


ij 


ry The ſat of all animals, which burns in the fire: and the oil of fiſhes, Ter 


c. uſed to feed lamps. 


ee Nan mr . ali 
Hither, lixewiſe may be referr'd the dung of N which feed on Dung 


herbs ; which, dried in the ſun, takes fire, and flames. Theſe dungs, — 
ticularly that of cows, are burnt as the common fuel in ſome of the northern 
countries; but their ſmoke is hurtful, and extremely fetid. 


* 


69, We may add, the ſeveral productions which chemiſtry furniſhes from Divers chemical 


WT oils. Such is alcohol, the laſt effect of the chemiſts fire, which burns quite 


away, without any fume, or leaving any fæces. Camphor, petroleum, Cc. 


do yield a funmnme. | od 
Now, as the pabulum of fire differs, the effects chemiſtry produces by 

WS it, are found to differ. : 3 | 
2 oor the fire of alcohol is the pureſt of all we know of, and is not ca- Fe different 45 


pable o 
purer they are, the purer fire do they afford. 


But *tis impoſſible perfectly to purify an oil, or draw all that is hetero- 


* geneous out of it: there will, at leaſt, a ſhare of water perpetually remain, 
WE which is perfectly incombuſtible. But in alcohol there is neither ſalt nor 


earth, nor water; and accordingly it is the only 8 inflammable 
matter in the whole univerſe. The next are oils diſtill'd per weficam : for 
in boiling and ſhaking in the water, they loſe their ſalt and earth, and be- 


come ſo much the purer, as the diſtillation is the oftener repeated. 


« uſeful thing in chemiſtry, to be able to 


The ſmoke of pit-coal being very 
P « char coals, without the uſe of thoſe pots 


ac | : 
offenſive, and other inconveniences at- 


—_— 


; : „ ſending its uſe; a way has been found“ to which their preſent price is owing. 
er and reduce it into coberent maſ- ]“ In Holland they have, likewiſe, a way of 
=. ſes, ofa proper ſize, Tis true it is ſold „ charring peat, a kind of turf, which 


almoſt as dear as charcoal ; yet thoſe Who] wight ſerve for fuel in chemical ope- 

conſume large quantities, find it near ]“ rations, tho the manner of charring bo 

4 twice as cheap, becauſe it laſts much © not yet known in ſeveral countries, 

Oer, and gives à heat far more in-“ where, perhaps, peat might be found. 
It would therefore be a very | Boyle, Uſeful, of Exper, Pl ilaſopb. 
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being heightened : the next are the oils of vegetables, which, thes: if, pure 
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10, The pureſt of all fires, then, is that colle&ed from the fun, 
which always remains immutably the ſame, and needs no pabulum to ſy. 


ſtain it. 5 n | _ 
29, Next to this, we rank the pure flame of alcohol. | 
3, Then, the fire procured from diſtill'd oils, well purified, _ 
4, Charcoal yields a tolerably pure flame, being purg'd of its water, and 
ſalt, and nothing but oil and earth left. NEED 
52, Turf. 1 "OR | 
6?, The moſt impure of all is pit-coal. 


The Effect of Fire different, as the Fire is of a different kind. 
LL theſe things are to be well known, and ditinguiſh'd by the chenil; 


Diverſuy . the ſucceſs of any experiment, depending very much on the diverſity 


effect: of fire. 


of fire: for tho” all fire, in it ſelf, be perfectly ſimilar, and conſiſt of ho- 
mogeneous parts, yet, the ſame individual fire being retained ſucceflively 
in ſeveral pabulums, will have different effects; in as much as it acts by 
different mediums. So that tho? fire admit of no diverſity, conſidered as fire; 


yer it does, confider'd as to the bodies it is. inherent in. Even reaſon 


Di 
9 


would tell us, that the effect muſt be different, if the operation be per- 
formed with fire of alcohol, from what it would be with vegetable tu. 
Mr. Boyle, in his treatiſe of the unforeſeen failure of certain experiments, cot- 
cludes, that a great number of experiments, ſucceſsfully executed by ſome, 
have failed in the hands of others, merely from their uſing a different kind 
of fire. Fhus wood, burnt in a naked fire, yields a ſmoke, which colled- 
ed in acloſeplace, does a man no harm; unleſs, perhaps, it may offend hi 
eyes: but if the coals be extinguiſhed under water, or a weight of ſtones, 
and then kindled again, their ſmoke is certain death, ſo that the ſame fire, 
of the ſame matter, in the ſame quantity, and the ſame place, makes diffe- 
rent changes in the ſame objects. So an animal being incloſed in the halt 
exhauſted receiver of an air-pump, if a quantity of the ſmoke of turks be 
thrown in, it will ſoon be killed; but not with a like quantity of the 


ſmoke of wood. 


Blowing the fte. Nay, the very manner of blowing a fire, makes an alteration in its e 


Caſting water 


fects. Thus, we have it from Aceſta, Lib. IV. c. 5. that the filver, from 
the mines of Peru, cannot be fuſed by a fire blown with bellows, but only 
by fire blown with a wind raiſed by the fall of a cataract. In order to this 
they lay conduit- pipes from the tops of rocks, thro* which the water de- 
ſcending, agitates the air, and thus raiſes a conſtant wind, which is take! 
up by certain tubes diſpoſed for the purpoſe, and thus directed to the fit 
which, by this artifice, readily melts the metals. And 'twas, probablj, 
en ſome ſuch like account, thac the gold, brought fome years ago from 
Portugal into England and Holland, could not be melted in either of tho 
places, and yet in France was managed eaſily enough. _ | 
Water thrown plentifully upon fire, extinguiſhes the ſame ; as compre 


ſing the oils, and hindering their rotatory motion. Bur if the my be 
h | throw 
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thrown on ſparingly, the fire, in that caſe, overcoming the reſiſtance, breaks 
out with the more vehemence ]. hp, 5 1 
Air has a very great effect in the varying of fire: Thus, the heavier the 4ir, tow it af- 
air is, the more violently fire burns; and the lighter, the leſs : in vacuo it ſcarce 
burns at all, unleſs ſome way collected, either by being reflected or refrac- | 
ted. | 43 5 
When the atmoſphere is lighteſt, and the barometer ſtands the loweſt, ut ef ,, 
then is the action of fire the weakeſt ; and yet even then it is much greater atmoſptere. 
than in vacuo. This diverſity, in reſpe of the ambient air, is particular- 
ly obſerved in the fuſing of metals; it being known, that at one time they 
will run mueh ſooner, and with leſs fire, than at another. Yer is not air the 
ſoul of fire, as Centiuoglio; nor the pabulum of fire, as other philoſophers ; 
nor any way conducive to the production thereof, as the generality of peo- 
ple imagine. And as to what is urg d, that upon removing the air, the fire 
immediately periſhes; it is not univerſally true f; as appears from the ob- 
ſervation of Dr. Hare and others, who find that fire may be produced in va- 
uo, by mixing the ſpirit of nitre with an aromatic oil *. Add, that phoſ- Phbborus. 
phorus ſtill burns in vacuo ; and that the more they take away the air from 


— 


Fire produeibls 


without air. 


In the experiment of the phoſphorus, 
we obſerve, that water acts on the fire 
contained in the phoſphorus ; in that ir 
keeps it in, and prevents its conſumption, 
and diſſipation, 
water is taken away, the heat and ſmoke 
immediately confeſs that the fire is break- 
ing out. Add, that air it ſelf does alſo 
ſeem, in ſome meaſure, to keep in the 
fre contained in hot water ; and hinder it 
from cſcaping ſo faſt as it does in vacuo : 
Thus, heating two equal veſſels of water 
equally, and then putting one of them in 
a receiver; as you exhauſt the air, the wa- 
ter will boil vehemently, and ſoon become 


Wo barely lukewarm ; while the other re- 


maining in the open air, has neither boiled 
nor loſt any ſenſible part of its heat. 
Something like this is obſerved in ſhining 
wood ; for ſome wood having rotted in the 
Found, ſhall ſhine very briskly when ta- 
en out; the fire having been kept in by 
the contiguous earth: but in a day or 
two ss continuance in the air, it ſpends all 
ts licht, and ceaſes to ſhine. Tis hard to 
lsy how fire ſhould thus be confined by 
ambient, looſe, porous bodies; or by what 
action ſuch bodies ſhould produce this ef- 
fe : preſſure, one would imagine, ſhould 
be alrogether inadequate, ſince it has been 
ſhewn that fire by its extreme ſubtility, 
can readily penetrate thro” all, evn the 


Hence, as ſoon as the g 


| + The truth is, in ſome caſes, the pre- 
ſence ofair is neceſſary for the production 
of light, or preſervation of. fire : as ap- 
pears from the burning thoſe bodies which. 
o out when the air is taken away ; thus a 
lighted candle being put in a receiver, and 
the air exhauſted, the candle is immedi- 
arely extinguiſhed : nor will the ordinary 
attrition of a flint and ſteel produce any. 
ſpark of light in vacuo. On the contrary, on 
ome ene . the abſence of the air is ne- 
ceffary to light: as will be ſhewn hereafrer. 
Laftly, in other caſes, the light which 
was before ſeen in the air, becomes aug- 
mented upon taking away the air: as we 
ſee in the lucid lines drawn by phoſpho- 
rus. $Graveſand, ibid. 

* « For the ſake of thoſe who think the 
e attrition of contiguous air neceflary to 
produce a manifeft heat, we placed ſome 
53 Ry black pitch in a baſon, at a con- 
«© venient diftance under water, and caſt 
the ſun's rays on it with a burning glaſs, 
„in ſach manner, that, notwithſtanding 
the refraction they ſuffer'd in paſſing 
e thro' the water; the focus falling on the 
e pitch, would produce ſometimes bub- 
« hles, ſometimes ſmoke, and quickly- 
« communicate a degree of heat, able to- 
melt it, if not alſoro make it boil. Boyle, 


Mech. Orig. of Heat, &c. 


moſt ſolid bodies. . Graveſand, 1bid. 


it, 
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it, the brighter fill ir ſhines; Beſide, that fire muſt be very copious in the 
| regions about the ſun, where no body will expect to find ar. 8 
HrT air enter. All the uſe of air, then, in our vulgar fire, is to make a kind of firnax or 
Sutes tofire, yault around it, and thereby reſtrain and keep in the oily particles, and 
prevent their flying off too haſtily, Hence, upon a total removal, or even 
a diminution of the preſſure of the air, that fire goes out: and hence it js, 
that the ſame portion of air ſhall not always be able to maititain the ſame 
fire; in that, air being rarified by heat, its preſſure becomes diminiſhed, 
This preſſion, and repreſſion, is continued ſo long, till the pabulum be broke 
ſmall enough for it to paſs thro* the pores of the air, and ſo fly away, 
How gi goes When this happens, we ſay the fire is ſpent, i. e the combuſtible part of the 
* fuel is diffuſed thro” the pores of the air; and the fire, of conſequence, turn'd 
looſe and vague again. 
Air, therefore, acts no otherwiſe on fire, than as it confines, and keeps 
in the pabulum : And hence, the heavier the air, the fiercer the fire, and 
Bellows, their Vice verſa. And thus we ſee why bellows vibrate the fire, and increaſe its 
ces. flame: for new air being thus forcibly thrown in, and the atmoſphere, by 
this means, coming to preſs nearer and cloſer, drives the combuſtible mat- 
ter into leſs compaſs, and ſo lays it more obviouſly expoſed to the fire. 
And hence we ſee what our culinary fire is ; viz. a congeries of the in- 
© finitely minute particles of elementary fire, forcibly thrown on a matter es- 
pableof liquifying by fire: which agitating and whirling round the oily 
particles of the fuel, divides and attenuates em; the agitation, withal, being 
ſo ſwift, that nothing but fire can keep pace with em; ſo that a collection, 
or continual acceſſion of fire, is hereby made. By this agitation, the ha- 
mous parts of the oil are gradually broke off, and thus the whole, at length, 
are rendered volatile; the vault of circumambient air, all the while com- 
preſſing the ſaid particles with its own weight, which is equal to 32 cubic 
feet of water, or 29 inches of quickſilver, and thus retaining and 1 
'em, and collecting them about the place. And if this pre ure of 
the air be increaſed by any art, as by blowing with bellows, Oc. the tre 
will be the greater. | | | 
If one of the above-mentioned: circumſtances be wanting, the fire mul 


Culinary fire its 
mature and pb 
Nomen. 


By rock. warns % 


go out: Thus, if the vault be wanting, there will be no triture; or, if it 
be too much inereaſed, then the particles of oil being incumber'd, will be- 
come unfit for the brisk rotatory motion neceſſary to ſuſtain fire. 


* « We took a piſtol, and having firmly 
«ty'dit to a ſtiek almoſt as long as the 
< cavity of the receiver, we prim'd it with 
dry gun powder; then cocking it, we 
<« faftened the trigger to one end of a 
<« ftring, the other being faſtened to 


the key in the cover of our receiver: 
* this done, we-conveyed the whole ap- 
< paratus into the veſſel, which being 
<< cloſed up, and emptied after the uſual 
manner, we turn'd the key in the cover, 
and thereby ſhortning the ſtring, pull'd 


* the trigger, and obſerv'd, that the force 
« of the ſpring of the lock, was not ſenli- 
« bly abated by the abſence of the air; for 
the cock felling with its uſual violence, 
te ſtruck as many, and as conſpicuon 
<« ſparks of fire, as, for ought we cou 
{ perceive, it did in the open air. 
often repeating this _— " 
te could not perceive, but that the ſpar®? 
« of fire moved upwards, downwards, i 
« fideways, as when out of the receiv 


Boyle, Phyſ. Mech. Exper, on Air. The 
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Fire itſelf, we know, naturally rarefies the adjoining air; and re- 
pels, or drives it off, eſpecially when any flame ariſes; and thus makes a 
ſort of vacuum, in the middle whereof is the fire and fuel. But action and 
reaction being equal, the more the fire. impels the ambient air, the more 
does the air repel the fire: And thus is the attrition inereas d. So long, 
WE therefore, as there are oily parts remaining in the fuel, & e. parts not 
comminuted or ſubtilized enough to be throws off, ſo long the fire remains. 

= The greatneſs or ſmallneſs of the fire, therefore, depends on the greater: 
or leſs quantity thereof collected into one place or focus. In effect, we ean 

= ſcarce imagine it poſſible to increaſe or diminiſh any of the properties or 

the motion of fire: So that theſe muſt be look d on as out of the queſtion: 0 ; 
DB Fire, thus collected, and thus ſuſtain d by fuel, after-it has done burn- Re of fied 
ing, leaves two kinds of matter behind it: r?, aſhes ; and, 2?, ſmoke. 
= Aſhes are the fixed ſalts and earth of the fuel; and ſmoke the volatile 4/tes. 
coil and water thereof. . | 18 
3 Smoke, paſs'd thro” the fire again, catches flame, and may thus be burnt Sea. 
or conſumed quite away. | 

It is obſerved, that groſs bodies, when they yield their utmoſt flame, 
= ford both ſmoke and aſhes: when the flame is more moderate, the fuel, 
= withal, being ſuppoſed well ignited, they only afford a very light ſmoke ; 
nnd when the flame is dwindled to a very ſmall degree, they yield no- 
SE thing but aſhes. The ſmoke is only ſuch parts as cannot be diſſolved in- 
due tire, by reaſon the fire has not yet attain'd a ſuſſieient velocity; and. 
bence it appears chiefly when the fire is firſt lighted ; and diſappears again, 
SS when that has arrived at its pitch. Hence, alſo, if the fire be-ſufficiently- 
berce, when new fuel is thrown on, no new ſmoke ſhall ariſe; there be- 
ing force of fire ſufficient to diſſolve it. Add, that the degree of fire is 
pireciſely according to the quantity of the ſmoke; and the greater the 
molke is toward the beginning, the greater will the fire be, when it has 
attain'd to its velocity. ; | 

| | Direction of Fire. 

* 3 being already ſhewo, that fire is the prineipal inſtrument im che- Nye, ben ng 
1 wiſtry, it naturally follows, that its force is to be directed according % in u 
o the intention of the operation. Now, the foree of fire depends on the 

WT £rceter or leſs quantity thereof, collected in the ſame place: for we hardly ; 
a -nceive it poſſible. to increaſe or diminiſh its motion, and make any al- _— 
eecration in that reſpect. 
F The whole art of chemiſtry, then, conſiſts in collecting and: directing 
edo a degree ſuitable. to the divers occaſions + For it is evident, at 
it fight, that the degree of fire neceſſary to fuſe metals, is by no means 
oper to produce ſpirit of wine. | 
oY bak are indebted to the mathematicians for a method of eſtimating. fire, Hugo imad, 
* of raiſing and keeping it up to any degree at pleaſure: This is done 
dbeanus of the thermometer, the uſe whereof the ancients wefe unae- 
wanted with, 
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L Four degrees of Thie chemiſts uſually reckon four degrees of fire; the three forme 
5 - whereof may be "meaſured geomerrically, by the thermometer: but the 
laſt is too violent for the thermometer to endure; ſo that we are here ob- 
lied to have recourſe to another kind of regiſter. 
Tr The various Degrees of Fire. . 
re, That of a TH E -firſt degree is that equal to the warmth of a healthy body. This 
bealthy man. 1 is determined by applying a thermometer to the perſon's mouth, 
(which is to be ſhut) and holding it there till the heat of the body by 
communicated thereto : Then, noting the degree, on the ſcale; the fire, in the 
furnace, is to be rais d till it bring the ſpirit in the thermometer to the ſame 
o degree. This degree is alſo had, by applying the thermometer under a hen 
| brooding over her eggs; ſo that ſome, by keeping the fire conſtantly to thi 
Its ſe. degree, have hatch d chickens out of eggs without any incubation. By 
this fire, all digeſtions, eaſy ſeparations, ſolutions, gentle diſtillations, fer 
mentations, and putrefactions are effected. For this reaſon it is ſaid to be 
the digeſtive fire, or that which ſeparates into homogeneous parts. 
Tis this which makes all things live and grow. This fire was taken no- 
- tice of oy Hippocrates, who obſerves, that bread and life are effected by i 
entle fire. 
20, That of a : The ſecond degree is that which affects the body of a ſound perſa 
perſon in = fe- with a ſenſe of pain, but without deſtroying the parts: Such is the heat d 
un. a feveriſh perſon, or that of a ſummer's ſun; which ſeorches, inflame, 
and bliſters the skin. This is a Mean between the heat of the firſt degree, 
and the third, which is that of boiling water; and therefore is eaſily de- 
termined by the thermometer. | 3 
As uſe, This degree ſerves to make ſolutions and ſeparations of the harder and 
heavier bodies, which the former is not equal to; as alſo to make fixt- 
tions of ſome others, as mercury, by a gradual introducing of fire into the 
ſame: It makes the ſerum of the blood, or the white of an egg to er 
aleſce ; and thereby cauſes deadly inflammations. But digeſtions, fermet- 
tations, and putrefactions cannot be effected hereby. 
3%, That of boil- The third degree is that of boiling water, which deſtroys the parts d 
te., animal bodies, produces mortifications, and death. This degree is pet- 
fectly ſtable, and permanent; nor is there any increaſing thereof by a 
art. As ſoon as water has attain'd the degree of boiling, provided it b 
pure, it is not capable of conceiving any further heat; tho' an hund 
times the fire were applied; as was firſt diſcover d, by help of the ther 
mometer, by Monſ. Amontous *, | | 
u. je. This degree of fire ſerves, in many caſes, to ſeparate, attenuate, and fu 
and is uſed in other operations, where the former degrees are too wea 


on 
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* But different liquors under the ſame | to 130. And yet the heat of boilins 
ſtate are very differently hot : Thus, the mercury exceeds them all by many 0 
heat of boiling water is ſcarce one fourth | grees: Heat beyond this, is ſcarce me- 
of that of boiling oil of vitriol ; the latter | ſurable, (in regard it burſts the ther? 
raiſing the ſpirit in the thermometer to 540 | meter) excepting by the fuſion of the di 
or even 560 degrees; and the former only | ferent metals. Boerhaave Cod. Impreſ. 
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e fourth degree is that which deſtroys all things, except metals; which, 4“, Fuſes metals. 

. TY it = And hence this degree is aſcertain'd from the * of . 
metals; for the thermometer cannot meaſure it, as not being able to beer 
ſuch a force of fire, without periſhing itſelf. As the degree of boiling 
water cannot be heighten'd, ſo neither can that of melted metals: for as 
ſoon as they begin to run, they have already conceived the utmoſt degree 
of heat they are capable of. In other reſpects, however, this degree is 
very indeterminate ; inaſmuch as different metals require difterent degrees 
of fire to fuſe them. But theſe different, or ſubordinate degrees, we have 
no way yet of meaſuring preciſely. _ e | 

This degree ſerves in a great number of operations, particularly about 15. »/:. 
metals; where the other three are too ſlack ; and is the utmoſt degree 
known in any of the preceding ages. And as the former degrees are de- 
termined by the thermometer; ſo is this by the melting of iron or copper, 
which, of all others, are the hardeſt of fuſion f. 

But, to theſe four, a fifth degree has lately been added, which not on- 


| | ly liquifies, but even volatilizes all metals; making them fly off in fumes. | 


In the year 1690, M. Tſchirnhauſen, a German, invented a ſort of burning- ohr gie fre. 
glaſſes, in whoſe foci nothing would remain fix d, but even gold itſelf eva- p 


WW rate : And this is the laſt and higheſt degree of fire yet diſcover'd. . 


Beſide the five above-mentioned grand degrees of fire; there are a great 


| W number of other intermediate ones; which are eaſily known, and deter- 
Wis 0s 


Of changing the Degree of Fire. 
THERE are five principal ways of varying the degree of fire. Fire various ac- 
12, By the different weight of the fuel, or pabulum; the rule 2 — 


W whereof is this, that the heavier the fuel, cateris paribus, the more intenſe pabulum. 


the fire. 'Thus, ſpirit of wine affords a weaker, gentler, and leſs de- 


f | ſtructive flame, than oil of turpentine ; and this, again, than pitch or 


reſin, 
Spirit of wine only burns in its ſurface : Whence, the amplitude or ex- 


. tent of ſurface being given, the degree of fire it will raiſe, is eaſily 


found. Nor will this degree at all vary in equal ſurfaces, unleſs there be 
a difference in the denſity or lightneſs of the fire : So that the flame of 
ſpirit of wine may be kept to the ſame degree for years together; except- 
ing for what alteration ſhall acerue from changes of the atmoſphere. 

After the fire of this ſpirit, we have gentle ones from all light, porous 
bodies, as hairs, feathers, ſpongy woods, Cc. The laſt and utmoſt is that 


: | of metals, which imbibe ſo much the greater fire, as they make the greater 
#1 reſiſtance thereto. | ; 


2®, According to the quantity of the fuel: It being a rule, that the Th quantity of 


| Wy greater the quantity of fuel, ceteris paribus, the ſtronger the fire. Thus, f.. 


The four chemical degrees of fire are | firſt degree is that of a healthy perſon; the 


| ; | ſometimes alſo taken from the different ſecond, that of a feveriſh perſon: the third, 
$1 ge of the human body, and eſtimated | that of a part inflamed ; e. gy. by hot wa- 
= 7 'hcir ette& thereon : In this view, the | ter: the fourth, that of boilin 


g Water. 
Nn 2 


According to the 
2 of the 


The quantity of 42, According to the quantity of air blown into the fire; the mit 
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a larger quantity of coals contain more fire than a leſs ; inaſmuch as the 
former colle&s more than the latter. | | e 

3, According to the diſtance of the fire from the object, in this pro- 
portion; that the greater or leſs the diſtance of the fire from the objed 
the greater or leſs is its heat in reſpect of that object; and this, according 
to the Engliſh philoſophers, in the ratio of the ſquares of the diſtances 
Thus, if fire be one foot diſtant from a body; and then removed to tu 
feet : its action in the latter caſe will only be one fourth of that in the 
former. So, if removed three feet, it will be diminiſhed nine times; if to 
four, ſixteen times, &c. RIDE os 45 

But we have made ſeveral experiments to this purpoſe ; in all which 
the rule has been found to fail. The reaſon of the failure is this, that the 
intenſeneſs of heat does not depend altogether on the quantity of the fire, 
as the rule ſuppoſes ; but alſo on the nearneſs of the fiery corpuſcles to 
each other, which makes them act with a new force: as has already beet 
obſerv'd. h F | 

Thus, if you have two little fluctuating fires, their force will be found 
conſiderably greater when join'd together, than when at a diſtance fron 
each other: For, in ſuch caſe, they do not only act as two fires, i. e. with 
double the force of either; but as they affiſt, and increaſe each other“ 
force by a ſort of attraction which is between them. And for this attrac 
tion, no rule or canon was ever aſſign'd. a | 


whereof is, that the greater the wind, provided it be not ſuch as may 
break the aerial vault incumbent on the fire ; the greater, ceteris paribus, 
the fire. For, by violent blowing, the combuſtible particles are put into 
the quicker motion: and by this means a great attrition enſues, and conle 
quently a greater quantity of fire is collected. The fire, therefore, mult be 
the brisker ; but, at the ſame time, the pabulum conſumed the ſooner. 

59, According to the ſolidity of the medium, or body interpoſed betweed 
the fire and the object; after this rate, that, the more ſolid the interme 
diate body is, the greater heat, ceteris, paribus, does it receive from tit 
fire, and communicate to the object. Thus, a vapour-bath communicate 
a leſs degree of heat to the body to be diſtill'd, than a water-bath ; 
this, leſs than a ſand-bath ; and this laſt, leſs than a bath prepared vi 
ſeel-filings. For all bodies, expoſed to the ſame fire, conceive heat n 
proportion to their ſeveral ſpecitic gravities. And hence, if a piece of ne 
tal, or ſtone, or ſand, be put in water, and both be ſet to the fire; Hor 
that time the water is barely warm, the metal or ſtone will be paſt rouci- WW - 
ing. And thus it is, that keys, in the pockets of perſons ſitting by tte 
fire, are frequently found very hot, while yet their clothes are but lite 
the warmer. | 

If it be ask'd why this does not hold in mercury, a body much heanit 
than all ſtones or metals, except gold; and yet not ſuſceptible of near th! Wl 
degree of heat? We anſwer, that it is of fo fluxile and volatile a natu . 
as not to ſtand the action of a ſtrong fire long enough to conceive its utm® 
heat ; but flies off in fumes wpon the firſt approach of fire : And hence 8 


Theory of CREMISTR T. "--. 
intenſeneſs of the heat of a bath of iron or ſteel-filings ; that matter being 
very heavy, and at the ſame time not eaſy of fuſion. | 
* On the footing. of this rule of the denſity of mediums, the gentleſt fire 
ve can make, is in air. For, if you have two equal cylinders, the one 
full of water, and the other of air, and expoſe them both to the fire; that 
with che air will not heat near ſo faſt as that with water. | ir 

Next to air comes ſpirit of wine, which is lighter than water. 
And hence the invention of chemical baths, which are divided into air, Batt. 
vapour, and water-baths ; the effects whereof may be increaſed to boiling 

water. | HEE | 
From what has been ſaid; the manner of managing fire will be eaſily con- 
ceiv'd. | 
M The higheſt degree of fire, is that which calcines all bodies ; which can 
= only be had from the ſun: as in M. Villette's mirrour, c. | 
T be leaſt degree we have known, is that obſerved about fifteen years 
ago, by the thermometer, in Feland; the ſpirit riſing ſcarce ſo high as one 
diviſion, | 
Now, fire, acting in ſuch various degrees, produces various operations: 
Por the ſame which gives life to a man frozen with cold, is able to kill one 
in a due ftate of health. f CHU 
= It is a celebrated queſtion, long controverted among the chemiſts, Whe- 
SS ther fire, when applied to bodies, does only ſeparate their parts; or whe- 
ther it does not likewiſe change them? Mr. Boyle has labour d the point in 6 
bis Sceptical Chymiſt, and ſhewn beyond contradiction, that fire changes Fire change bs- + 
and compounds, as well as ſeparates. And this ſingle conſideration one 

= would think ſufficient to evince it; viz. that in acting upon ſeveral bodies, 

it inſinuates itſelf into them, and fixes in them; ſo as eaſily to compoſe one 

= body therewith. Thus lead remaining over the fire, after fuſion, increaſes 

in weight: And thus ſalt of tartar, tho” by the firſt fuſion it loſe of its 
We weight, yet coming afterwards to be calcined, it gains; and this the more, 

the more it is calcined. Add, that phoſphorus mult needs borrow its ſhining. 

parts from the particles of fire fixed therein during the diſtillation : for it : 
cannot be ſuppoſed to have pre-exiſted ſo in the human body. Nor are the ; y 
productions of fire fimple, as moſt have imagined : Thus, that celebrated | | & 
i WS © (alt, is reducible into fpirit and earth; and oil into water and earth. 

This fire is not an univerſal diſſolvent, but a comparative one only. For, he avs ent 
e, If gold and ſilrer, melted together in the ſame veſſel, remain in Bod bis TOs 
continued fluor for months, they will be never the nearer to a ſeparation. - ſeparate all. 
2, What it does diffolve, is not reduced thereby into its laſt elements 

or corpuſcles. 

, It mixes abundance of things which before were not mix'd ; e. gr. Mixes bodies. - 
oercury and ſulphur, into cinnabar. | 

4e, It conjoins divers things: which are eaſily ſeparated again by. other Conjoios. 

eans ; e. gr. gold and ſilver, which aqua fortis ſeparates. 


4 


*. “, T. unites ſome things, and ſeparates others, according to the degree ure, e,. 
a in: Thus, it muſt be in a moderate degree to mix melted gold and n mats 


er; and in the higheſt, for mercury and ſulphur. 


Nay, 


— 
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Oppoſite — Nay, and the ſame degree ſhall have oppoſite effects: Thus, a vehement 
fire ſhall render water, oils, ſalts, &c. volatile; and yet the ſame conver 
ſand and a fixed alcaline ſalt, into glaſs, which is a body almoſt immutable 
| by fire, air, and all other bodies. | vis 
Different effetts 69, It varies according to the application: Thus, it will not kindle ſul. 
nes, - phur in a cloſe veſſel, but with eaſe in the o e ü | 
plication, Fire, therefore, is no univerſal ſolvent : for it fixes, as well as volati- 
lizes ; unites as well as ſeparates; compounds as well as analyzes : And 
further, fire is not a pure ox ſincere diſſolvent; as it does not ſeparate the 
parts, without making alterations in them. 'Thus, if you reſolve wine into its 
principles, viz. oil, water, ſpirit, &c. and reunite or remix theſe pri- 
_ ciples again, you will by no means have the ſame body as before. 
We cannot therefore ſay of any production of fire, that it exiſted in the 
body before——Conſequently, the productions of fire are not ſimple. 
Nor does fire render all things volatile : The Adepti, for inſtance, har: 
found, that the firſt matter or baſis of metals, viz. mercury, which by! 
vehement heat evaporates ; if urged by a gentle equable one, as that of the 
firſt degree, long continued; becomes united or incorporated with its (ul 
phur, into a fixed maſs ; which the ſecond degree fixes yet further; the 
third further ſtill; and the fourth only fuſes *. . Again, if you take a quat- 
tity of oaken-wood, {lit it into thin ſhivers, and expoſe it for ſome year 
to the air, and then burn it; you will get no fixed ſalt from the ſane; 
and yet the ſame wood, burnt green and new, will afford a large quantity 
of fixed ſalt. So that, in the latter caſe, the fire ſeems to have fix d the 
ſalts, which before were volatile. 


Hence, according to the various degree of fire made uſe of, various pro i ; 


ducions ariſe. yy 
GENERAL COROLLARY. 


Y this fire hitherto deſcribed, we are able to ſeparate, or unite, thels 

or, thoſe bodies, and produce theſe, or thoſe effects: But we cum 

ſay of fire univerſally, that it burns, it unites, or it ſeparates ; for ti 
would be contrary to experience: The utmoſt we can ſay, is, that a certiil 
degree of fire, applied to a certain body, has this or that particular eff 
The nature of the object, of the fire, and of the medium, are all neceſlaryt 

be taken in, and conſider d: And yet, were we ſure of all theſe, ct" 
then there are other particular circumſtances enough to prevent 


aſſerting any thing univerſally. 


%, Common quick-ſilver, being duly | © ter, it will gradually ceaſe to fon 
« purified — 65 and 25 be-“ and at length change les a fix d por 
* comes more fluid and active than before; . der, which weighs more than the 0 
1 and yet, putting this ſame mercury to | cury at firſt did; and which will 
« digeft by a proper heat, we find, that, | © bear to be kept red-hot the (pact 
% without the addition of any other mat- | © twenty-four hours, Homberg. ibid: 


0 
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> Of AIR. 


— 


E now come to conſider air, which is the ſecond univerſal . 
inſtrument of chemiſtry ; there being no operation performed 
by fire, without the intervention of air : unleſs, perhaps, thoſe 
few done in the exhauſted receiver of an air- pump. Eb 

By air we mean all that fluid expanded maſs of matter which ſur- Defines. 
rounds our earth, in which we live, and walk; and which we are con- 
tinyally receiving and caſting out again, by reſpiration, 

This maſs conſiſts of three different kinds of matter; viz. 19, Of fire, Irs conſtituent 
which is an inſeparable concomitant of air, and is equally diffuſed thro? **** 
the ſame ; 2, Of exhalations, raiſed from all kinds of bodies; and 3%, Of © 


a certain aerial matter, or air properly ſo called *, | 
Air, therefore, may be conſidered in two reſpects; either as it is an 


| univerſal aſſemblage or chaos of all kinds of bodies, or as it is a body 


= inducd with its own proper qualities. 


©: \ubtcrrancal heat, and thence diffuſed into 


Fire in AIR. 


1 HAT there is fire contained in all air, is evident from what has Fe. 


been already ſhewn of fire's exiſting in all bodies, and all places: 


nn eftc&, tis to this fire, that air ſeems to owe all its fluidity ; and were The cauſe of the 


that fire totally removed, it is more than probable the air would coaleſce #92 7 ur. 


into a ſolid body. For we find, by actual experiment, that the air con- 


W dcnſes, and contracts it ſelf ſo much the more, the leſs degree of warmth 


it has; and on the contrary, expands it ſelf the more, as the heat is 
greater, ; 
Thus, in all the intermediate degrees, from animal warmth, to the 
utmoſt degree of cold art is able to produce, we conſtantly obſerve, 
the air to grow continually more and more contracted, denſer and hea- 


| ier; and conſequently nearer to the nature of a ſolid ; But the little 


degree of fire ſtill remaining, continues active, and thereby prevents a 


* Not unlike to this, is that diviſion of the Atmoſphere. The ſecond may be yet 
Mr, Boyle: The atmoſpherical air that author | more ſubtile, and conſiſt of thoſe exceedingly 


| | con jectures to conſiſt of three different kinds | minute atoms, the magnetical effluvia of the 


of corpuſcles ; the firſt, thoſe numberleſs par- earth, with other innumerable particles ſent 
ticles which, in the form of vapours, or dry | from the bodies of the celeſtial luminaries, and 


= <ba/aions, aſcend from the earth, water, mi-| cauſing, by their impulſe, the idea of light in 


nerals, vegetables, animals, &c. in a word, | us. The third fort is its characteriſtie and 

whatever ſubſtances are eleyated by the celeſtial, | eſſential property, we mean permanently elaftic 
| parts. Hiſtory of Air. 

O o total 


— 
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total concretion: For there is ſtill fire remaining; and even the ſmalleſt 
fire will produce motion, which is inconſiſtent with firmneſs. 

As much fire in Air, therefore, is always warm, or has fire; which concluſion ! had 

8 ffir an opportunity laſt year of confirming, by a great number of experi- 
ments: in the courſe whereof, I made appear that the degree of fre 
in air*is the fame with that in alcohol of wine. „ 
This fire, equably diſperſed thro" the atmoſphere, tho incapabls of be. 
ing totally ſeparated from the ſame, may yet be diminiſhed to any de. 


Air varied by 


the varieties in 


dies. 


Every planet, ſays he, bas its own proper light, 


Thus, adds he, the ſun not only ſhines on bl 


gree at pleaſure. 


And fince the air lies open to the influxes of the ſan and ſtars, it 


abe beeventy be- muſt be various, as it is variouſly affected thereby *. 


Air, we have obſerved, is kept moving and fluid by 


fire, and in proportion thereto: for 
but is perpetually either increaſing 


* Beſides the alterations in reſpect of heat 
and cold, drought and moiſture, to which ind 
atmoſphere is liable from the heavenly bodies; 
very great philoſophers have ſuſpected that there 
may be other more immediate and ſpecific ones. 
Sir J. Newton ſuppoſes, that the vapour which 
makes the tail of comets, coming to be exceed - 
ingly rarified and agitated in their approach to- 
ward the ſun, may be driven and diffuſed thence 
thro' the heavenly ſpaces, and ſo come to be 
attracted by the ſeveral planets within whoſe 
ſpheres of activity it chances to be thrown, 
Thus mixing with their atmoſpheres, ſays he, 
it may afford them a freſh ſupply of water, 
to defray the continual expences thereof in 
vegetation, putrefaction, c. He adds, that 
he ſuſpects the fineſt, pureſt, and beſt part of 
our air, that, in effect, whereby life is ſuſtained, 
to be principally derived from the Comets, 
Phil. Nat. Princ. Math. l. 3. 
Mr. Boyle ſuggeſts, that even the ſun, and 
other celeſtial bodies, may have influences here 
below diſtinct from their heat and light ; and 
that the ſubtile effluvia thereof, may reach as 
far as our atmoſphere, and mix therewith, 


diſtin from that of the others; which is 
either a, bare quality, on which ſuppoſition its 
utmoſt uſe an 2 is only to illuminate: 
or elſe all light is attended with ſome peculiar 
virtue, or tincture; in which caſe every light 
muſt have its peculiar property, tincture and 
colour, its own ſpecific virtue and power; in 
which the planets all differ from each other, 


means of the 
no degree of fire remains conſtant, 
or diminiſhing. 


a 


forth, excites, and raiſes the motions, proper 
ties, and powers, peculiar to them. Whence, 
according to the angle they make with tha 
grand 3 and the degree wherein they 
are enlightened, either by its direct or oblique 
rays, in a near or remote ſituation in reſpet 
of the earth; the effects of the powers, yi- 
tues, and tinctures proper to each, muſt be 
more or leſs perceived by us. Hiſt. of Air, 

© —As the other planets, ſo alſo our earh, 
is not N enlightened, warmed, cheriſhed 
and made fruitful by the influence of the ſun; 
but it hath, moreover, its roper magnetica, 
planetary force, awakened, = ted, excited, 
and agitated thereby; which it ſends back 
with the reflected light of that luminary, I 
this means alſo, the ſeminal diſpoſitions, 6- 
dours and ferments, lodged in pariculn 
regions and parts hereof, emit and diffuſe 
thro" the air either their kindly and gratefy, 
or malignant, congealing, and putrefying qui 
lities. Hence, tho the temper, diſpoſition 
and general qualities of the air, may be 1 
ſigned, according to the motions, influence, 
and aſpects of ſeveral ſuperior planets ; yetthe 
particular healthfulneſs and unhealthfulneſs of 
places; the bad diſpoſitions of the air, whs 
ther in the evenings, nights or mornings; it 
ſome places more than others; exceſſie 
moiſture, great winds, droughts, or ſeaſon 
peculiar to a country; ſhould chiefly be 
aſcribed to thoſe odours, vapours and eib 
lations, that by the action of the (un, & 
other planets, are forced from their panic 
ſeats in the planets themſelves, into the oper 
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the planets, but, by his genial warmth, calls 


air. Id. Lid. 
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If, now, this fire in the air be only ac ed on, or impelled in parallel © 
lines, it remains inſenſible therein ; as is evident in high mountains, 
where, tho the ſun ſhines with all his vigour, yet the cold is extreme : 
but, if the fire be reflected, the air then grows ſenſibly warm. *Tis 
nor, therefore, the action of the ſun that occaſions warmth ; but the re- 
gection of the fire from ſolid bodies. And hence the warmth is uſually 
the moſt felt in valleys ; | | 

The air, therefore, receives various degrees of fire, 1®, In reſpe& of 
the ſun, as he emits his rays, either obliquely, or perpendicularly. 2?, In 
reſpe& of the earth, as it either abſorbs the rays it receives, or reflects 
them. | | 

'Tis this fire contained in air, that ſeems chiefly to move thoſe foreign, ER, of the 
groſſer corpuſcles Where with the atmoſphere is repleniſhed by the exha-#* 7 ,. 
ſations ſent from terreſtrial bodies; as is found by thoſe who travel ee. 
the higher mountains, and who find their ſenſes of ſmelling and taſting | 
greatly diminiſhed, and almoſt loſt. Wine 1s there found as inſipid as 
water: which, no doubt, is owing to a want of the due preſſion and 
application of the particles of the liquor to the papillz of the tongue, &c. 
The like is obſerved in very ſevere winter weather, when the Roſe of 


taſting is always diminiſhed proportionably to the degree of cold. 


Exbalations m A1R, which render it an untverſal chaos 
or conflux of all bodies. 


II. IN reſpe& of Exhalations, air may be ſaid to be a general collection v. 4nd ex; 
of all kinds of bodies “: for there are none but what fire will balarions, : 
render volatile, and diſperſe into air. Even ſalts, ſulphurs, and ſtones ; 
nay, and gold it ſelf, tho the heavieſt and moſt fixed of bodies, we 
have already. obſerved, are conyertible into vapour by a large burning- 
glaſs, and carried on high. | 
Thoſe floating particles, thus raiſed from terreſtrial bodies, are moved AA on by the 
and agitated by the fiery particles divers ways; whence ariſe tremors Fre. 
and concuſſions in the air; which being communicated to bodies that 
lie in their way, produce innumerable effects f. So, in places where 
great fires, combuſtions, conflagrations, &c. are; volatile ſalts of all 


* This Mr, Boyle long ago noted: © Our|* ties, may, probably, proceed from beneath 

ae moſphere, ſays he, is a compound or aggre-|* the ſurface of the earth, and from the ce- 
_ 2: cf effluvia from ſuch different bodies, “ leſtial bodies; yet at ſome times, and in ſome 
| * as, tho they all agree in conſtituting, by their |* places, the air may derive multitudes of effi- 
* minuteneſs and various motions, one great |* cacious particles from its own operations; 

* maſs of fluid matter, yet, perhaps, there is|* acting as a fluid ſubſtance upon the yaſt num- 
© nota more heterogeneous body in the world. ber and variety of bodies, which are imme- 
pic. of Kid, Qual. in the Air. © diately expoſed to it.“ Boyle, Hid. Qual. in 

E Tho the chief of the heterogeneous Air. . 


* efuyia, that endue the air with ſecret quali- 
| O0 2 | ſorts 


* 2 p : 
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Theory of CHEMISTRY. 

ſorts are copiouſly diſcharged into the air, there agitated by the fire, aud 
diffuſed  thro' the whole atmoſphere. And hence ariſe various a0. 
tions on bodies: thus, near copper and iron furnaces, forges, Cc. in. 

numerable effects are produced by the fire's agitating the groſſer corpuſcles 

in the air, impelling one againſt another, breaking, comminuting, Cr. 
Of the matters thus raiſed. into the atmoſphere; thoſe. coming from 
fluid bodies are properly called Vapours; and thoſe from ſolid or dry 
ones, Exbalations- | 

Of theſe, the variety is almoſt infinite ;*and there is ſcarce any bod 
in nature that can be excepted from the number: for gold ſticks cloſe to 
| ſulphur in the mines, and is raiſed with it. And, with the other metals 
a like inflammable, arſenical ſulphur is uſually found intermixed ; which 

being agitated by fire, readily carries them off: And the other fofiis, 
as coals, marcaſites, . &c. riſe with till more eaſe. So alſo, all forts 
of waters, ſpirits, oils, acid, alkaline, inflammable, compound, &c. mu 
be ever floating, in abundance, in the air; as follows from the continual 
diſtillations, &c. made thereof. Earths, we add, are many of them eiſiſ 
volatilized, and made to float in air; for all, even the ſubtileſt, oil 
yield a conſiderable quantity of earth at the ſecond. diſtillation ; ſo that 
_ earth muſt float with the oil. What then can be excepted? No. 
ing. 

The cauſe of this volatility, and aſcent, is the fire ; without which 
all things would fall immediately down toward the centre of the earth, 
and remain in eternal reſt. Thus, if the air be full of vapours, and 
cold ſucceed ; thoſe vapours before diſperſed, are congregated and coi 
denſed into clouds; and thus fall back again in form of water. % 
when water boils, we fee a vapour aſcend ; and no body doubts but that 
tis fire is the cauſe of that elevation, as well as of the other motions 
of the water : whether this fire be originally in the air, or whether 
it be determined thither from the celeſtial bodies, or whether it come 
from ſubterraneous places. | 

Air, then, replete with ſuch a variety of exhalations, may be loolel 
on as a general chaos. And, | | 

19; The parts of all animals are found therein: for any animal 
being expoſed to the air, will exhale, or diſſipate; even tho tit 
wind does not blow; leaving the bones alone; u hich yet, in a fs 
years, Will themſelves exhale. So that what, before, made the animi, 
v. g. a man, a horſe, dog, or the like, is now all in the air, both fluid 
parts and ſolid . | 

ES 29, The 


ways make à jakes of their ſtreets 0 
© night, tis not eaſily diſcoverable by the {ces 
the next morning Madrid, however, by 
* Lordſhip ſaid, had a more off nſive ſ 
© than any city he knew. ; but th y all Ates 


*' And here the excrementitious- parts muſt 
make no ſmall figure: My Lord Sandwich 
and two Gentlemen of his retinue, aſſured 
Mr. Boyle, * That the common report, as 
* to there being no neceſſary houſes at 


« Madrid, was true ; and that tho they al. 


{ that the place wherein the ambalſador's 1 


ww 


* Aa a a +. a. oa _ 
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20, The parts of all vegetables are alſo there: for, take any plant, and of «tt ſorts of ve- 
putrify it; and it all readily becomes volatile; except the earth, Which?“ 

in time evaporates like the relt. ee 481 s 7% 

And, 30, the parts of all foſfils : for all ſalts, for inſtance, are carried. off by 97% ſorts of 
2 vehement fire, into the air f; and the ſame holds of ſulphurs, ſtones, Ce. ls. 

Nay, and gold it ſelf, as has been divers times obſerved, is readily 
ſent, by a large burning: glaſs, the ſame way. 

The atmoſphere, therefore, may be looked on as an univerſal recep- 
tacle, or chemical veſſel, wherein all the bodies in nature actually float. 

And hence we are enabled to account for many of the effects of Hence verioer- 
air: About mines, deep caverns, Cc. there are frequently found copious Heat f au. 
fumes, and exhalations continually iſſuing out, which ia a.moment's time 
deſtroy any animal that comes within their reach; ſo much as the very 
inſeas; flies themſelves not eſcaping. Thele places the antients called Ge- 
henne, Speluncæ, and Averni, from « and ogres, a bird; intimating thereby Averns. 
that. birds could not fly. over. them but dropped down dead. Such, 
in Htaly, is the Grotta dei Cani; a- dog held over which, but a ſingle mo- Grote dei Cans.” 
ment, expires; tho, if inſtantly thrown into cold water, he recovers, and 
comes to life again. On the. contrary, in a. certain place in Poland, 
where the inhabitants are ſaid to attain to an hundred years of age, 
the air is always clear, and the neighbouring lakes and ſprings afford 
a ſalutary vapour . Add, that in Sicily there are divers places now in- 
habited, which were antiently perfectly uninhabitable. 


*. conſtantly made water, had no ſcent of urine; ]; vents, by the ſmoke of the common culſ- 
and that they frequently obſerved, both the dogs] nary fires, exc,” Boyles Hiſt. of Air. 
© and cats, which lay dead in the ſtreets, afforded | The air of ſome places may, beſides the 
© no offenſive ſmell. Id. Hiſt. of Air. ſimple ſalts already mentioned, contain ſome 
f © One principal ſort of theſe effluvia in | compound ones; it being ſhewn, that particu- 
© the atmoſphere, I take to be ſaline, which | lar ſaline ſpirits may meet and join together 
float yariouſſy among the reſt in that vaſt | therein 3 as alſo that two liquors may be ſo 
ocean; for they ſeem not to be equally | ordered, that one of them ſhall never, of it 
© mixed therein, but are to be found of diffe- ſelf, afford any thing in-a dry form, yet its 
* rent kinds, in different quantities and 'places, | ſpirituous effluvia meeting with thoſe of the 
* at different ſeaſons, The arguments which | zther, produce a dry, volatile and ſaline body; 
* ſhew that ſubterraneous effluvia in general, | which the mixture of the liquors - themſelves - 
© aſcend plentifully into the air, prove the ſame | would not. 7bid. 
* of ſaline ones in particular, ſince it has been| * In an expreſs treatiſe on the wholeſome- - 
© demonſtrated, that immenſe quantities of com- | neſs and. unwholeſomeneſs of the air, Mr. Boyle - 
* mon, nitrous, aluminous, Vitriolic, and per- | makes appear, that it depends principally on the 
© haps other ſalts, riſe among the various ex- | impregnation the air receives from ſubterraneal 
* halations of the terraqueous globe, Nor is eflvis a cauſe generally overlook'd by phyſi- - 
* this the only means whereby the air may be | cians; of which he diſtinguiſties divers kinds, 
' © impregnated with . ſaline particles; for the | viz. ordinary, which are almoſt conſtantly ſend- 
© ation of the ſun upon the ſuperficial parts | ing up; extraordinary, which riſe but at certain 
: of the earth and ſea, will, alone, ſupply that | times, Theſe, again, if they come at ſtated ſea- 
a fluid with ſwarms of them. And the quan- | ſons, he calls periodical; if uncertainly, fortus-- 
ui hereof may be greatly increaſed in ſe-¶ tous, or irregular, . 
. Yeral places by ſuch yulcano's as baye open | 0 


—— —c 


In. 


1 — 
« nn — P 8 = 

—_ 6 = wa al k „ L bs 
7 eis — > e ; 
N * " oa nts „ X 


S 
F 


erh . 


8 — Ef 
r ie 
Fg 5 f — It ws 


it is improved, by being impregnated with 


at other pores thereof. Thus, tho neither pa- 


or any way ſenſibly altering them, paſs in a 


tilential fevers, and the plague it ſelf ; ſince the 


wholeſome expirations of ſubterraneal bodies; 
yet is the air —— — in far more places than 


mineral expirations. Indeed, among the mi- 
nerals known to us, there are many more 
noxious than wholeſome; and the power of the | 
former to do miſchief, is more efficacious than 
of the latter to do good; as we may gueſs by 
the ſmall benefit men receive in point of health, 
by the effluvia of any mineral, or other known 
ſoſſil, in compariſon of the great and ſudden 
damage that is often done by the expirations of 
orpiment, ſandarack, and white arſenic. i 
Among the various ſorts of particles where- | 
with the atmoſphere is replete, ſome, he ſhews, 
may be ſo ſmall and ſolid, or ſo conveniently 
ſhaped, as to enter many of the numerous ori- 
fices of the minute glandules of the skin, or 


per, nor a bladder, be pervious to the elaſtic 
parts of the air; yet may either of them be 
eaſily penetrated by other corpuſcles of the at- 
moſphere: and that excellent author has 
prepared a dry body, which being incloſed in 
either, would, without wetting or diſcolouring, 


trice thro* the pores thereof, in ſuch plenty as 
to exert a manifeſt operation on bodies placed 
at ſome diſtance therefrom. | 

This is confirmed from the ſudden check 
almoſt every ſummer given to the plague at 
Grand Cairo : for, ſince morbific cauſes ope- 
rate more effectually than curative ones, it 
ſeems more than probable, that exhalations | 
aſcending from under ground, may produce peſ- 


corpuſcles which impregnate the Egyptian air 
upon the ſwelling of the Nite, put a ſpeedy ſtop 
not only to the contagion, but to the malignity. 
of the plague, aſſiſted even by the ſummer's 
heat, which there is exceſſive. 

Tis very probable, that moſt of the diſ- 
eaſes, which even moſt phyſicians call neu, are 
cauſed, either principally or ſecondarily, by ſub- 
terraneal ſteams, af 

Indeed there may be noxious minerals in a 
country, without being often able to produce 
peſtilences: they may lie in beds ſo deep, that 
even a ſmall eartbquake (hall not reach fo far 
downwards, as to affect them; tho a more vio- 
lent ſhock may. And hence we may account 
for the plague's raging in ſome parts of Africa, 
once in thirty, or once in a hundred years; 


Theory of "CHEMISTRY. 
In the general, tho the wholeſomeneſs of 
the air in ſome places gay be chiefly due to the 


. | peared more probable that the cauſe came fron 


grand and vehement commotions, in ſubtertz. 
neal parts, tho not yet obſerved in them. 4 
late judicious French hiſtorian records, that 3 
very pernicious diſeaſe, of the nature of 3 
cholic, reigned in France every tenth year, fo; 
ſeventy yeats together. 

Mezeray relates, ©. That the great plagy 
© Which happened in France in the year 1346 
© and which was ſo contagious, that ſcarce 2 
© village, or even an houſe, eſcaped uninfeeq, 
© began, two years before, in the kingdom of 
Cathay, by a vapour moſt horribly fetid, aut 
© breaking out of the earth, like a kind of ſub. 
+ terraneal fire; which conſumed and deyoure 
above two hundred leagues of that county, 
* even to the very trees and ſtones; and in. 
© fefted the air in a wonderful manner,” H. 
adds, that from Cathay it paſſed into 4% 
© and Greece, thence into Afric, and afterward 
into Europe, which it ranſacked throughou,' 
Hiſt. de France. 

And not only plagues, but moſt new, con. 
tagious, and epidemical diſeaſes, Mr. Boyle tale 
to ariſe from ſubterraneous cauſes, He in- 
ſtances a great cold, which, in one day or ty, 
invaded multitudes in the fame city, wit 
violent and fatal ſymptoms 3 when yet, he 
could ſee no room to judge, that the bar 
coldneſs of the air could ſo ſuddenly produce 
a diſeaſe ſo epidemical and hurtful z and it a 


under nom becauſe it began with a yen 
troubleſome fog. 

Peculiar kink; of yenomous exhalations, 'ts 
probable, may ſometimes be emitted; efpecialy 
after earthquakes z and thus occaſion mortal di 
eaſes in animals of one kind, and not of au- 
ther; and in this or that place, and not elſe 
where. Fernelius gives us an acconnt of! 
plague or murrain in 1514, which invaded 
none but cats, Dionyſius Halicarnaſſaus met 
tions a plague which attacked none but maids; 
and that which raged in the time of Gent 
killed ſcarce any women; and very few but |ul 
men. Boterus mentions another great pig 
which aſſaulted none but the younger {on 
and we have inſtances of the ſame kind d 
a later ſtanding. Cardan ſpeaks of a plagie® 
Baſil, with which the Swirzers, and not W 
Italians, Germans, or French, were in ected: 
and Joh. Utenbovius takes notice of à cf 
plague at Copenhagen; which, tho it rage 
among the Danes, ſpared the Germans, Dust 
and Engliſh, who went with all freedom, 4 
without the leaſt danger, to the houſes of le 


fince there may be periodical paroxyſms, or 


infected. 
Fron 
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different“: thus where there are mines of ſulphur, as in Carniola, 


Theory ry 'of CHE MISTRY, 


From theſe ' exhalations, the air in different places becomes very Whence the di 
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ference of air in 


+ Campania, &c. the air is frequently very pernicious. Add, that the 


effluvia o 


f animals have their effect on tlie air; as is evident in the 


caſe of contagious diſeaſes, plagues, murrains, and other mortalities 
which are ſpread by the air. And the like is obſerved of plants l. 
The air, again, becomes different according to the ſeaſon of the year : rgerent ſea: 
for in winter, the earth, being bound up with cold, ſcarce ſends any e-. 
exhalations at all; and yet the ſubterraneal fire is all the while agi- 
tating, and preparing particles of all kinds, to be ſet at liberty from 
their ſubterranean holds, by the warmth of the enſuing ſpring, and 
diſcharged into the common receiver, the air- And hence the diffe- 
rence between the vernal and atitumnal air; for if you ſow the ſame 
ſeed in the ſame ground, in ſpring and in autumn, different plants 
will ariſe; even tho the degree of heat were the ſame in both caſes. 
And for this reaſon it is, that many chemiſts, to get the greater quan- 
tity of ſpirit from corns, uſe to ſteep them in rain- water gathered in 


the ſpring. 


* In places abounding with Marcaſites, ſays ,* the beſt copper mines of that kingdom, the 
Mr. Boyle, © there is a fretting vitriolic ſalt | 
© largely diſperſed thro' the air, which has been 
© obſeryed to rot the hangings of rooms, and 
© other furniture ; and to lie upon the ſutface 
* of the ground in a whitiſh effloreſcence, after 
© the ſun had heated the moiſt and blackiſh 
© mould wherein it lay.” Boy's Hiſt. of Air. |* is no 2 
Beſides theſe ſaline ſubſtances of a determi- * this kind tolerably clean.? Id. ibid. 
nate ſpecies, there are poſſibly, at certain times 
and Sets, other corpuſcles in the air of a 
ſaline nature, but not reducible to any parti- 
cular kind, which we therefore call anonymous. 
We have obſerved in old glaſs windows, be- 
longing to high and antient buildings, ſome 
nuanes corroded, as if they had been worm- 
dien; which ſeems to argue, that ſharp and 
erung particles had been carried thither by 
winds, whereto that glaſs was expoſed ; tho 
none of the ſalts before-mentioned have the 
faculty of corroding common glaſs. Id. ibid. 
2 f © The many ſaline effluvia that riſe with 
dee other ſubterraneous ſteams, cannot, all 
= of them, be well ſuppos'd of a ſimple and 
uncompounded nature, A very intelligent to be very wholeſome ; 
= acquaintance of mine, who vilited a yul- 
aao in America, told me, that before he 
aue near enough to the fire, to be very ſen- 
WF © lible of its heat, the skin of his face was ſo | * ſteams of a vulcano there, the ill effects 
; © whereof were formerly prevented by the aro- 


corroded, and the colour of his hair changed, 


—— 


© mineral exhalations affect the air ſo, 
© their ſilyer coin is frequently diſcoloured, and 
* ſometimes turned black thereby; tho cloſe . 
© tied up in ſeveral purſes, and locked up in 
« ſtrong cheſts, The ſame effluvia manifeſtly | 
affect braſs, and to ſuch a degree, that there 
of keeping their utenſils of 


that 


© Avirtuoſo, who poſſeſſed a piece of ground 
© wherein ran ſeveral yeins of different metals 
and minerals, told me he had frequently ſeen 
« pillars, as it were, of fumes, aſcending thence 
© like ſmoke ; ſome whereof had no ſcent, ſome 
an ill one, and ſome again a good one; tho 
© the latter happened but ſeldom.” Id. ibid. 

|| © A very ingenious phyſician told me, he 
© learned upon the iſland Ternate, that the 
© Dutch having agreed with the king, to fell 
© almoſt all the cloye-trees that grew there, in 
© order to raiſe the value of their ſpice ; ſuch 
© a change in the temper of the air happened 
© thereupon, as ſhewed the exhalations which 
© the bloſſoms, when dried, afford the cloves 
for ſoon after theſe 
* fragrant trees were cut down, the whole 
© iſland became exceedingly fickly ;' which my 
© relator imputed to the corroſive and noxious 


by the exhalations, as to prevent his nearer | © matic effluvia of thoſe ſpicy bloſſoms. Boyle 


approach thereto.” 
At Faſhlun in Sweden, noted for one of 


Id. Hiſt, of Air. 


abi ſupra. 


And 


different places, 
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And thus we ſee the reaſon why in ſome countries, where the win. 
. iter is ſeverer than ordinary, the ſpring is more than ordinary fruitful; 
for here the exhalations, being pent up a long time, are diſcharged 
in the greater quantity, when the ſun makes em a paſlage ; whereas, 
under a feebler cold, the efflux would have been continual, and con- 
ſequently no great ſtock reſerved, for the next occaſion. 1 
From the entrance of the ſpring till autumn, the evaporation is con- 
ſtant: but then it begins to fail; and in the winter ceaſes, to lay up 
freſh matter for the coming ſeaſon. 
Whence ſevere Thus it is, that froſty winters, by congealing the waters, and cover- 
lentifa gu. ing the earth with a cruſt, and thus impriſoning tae exhalations ; make 
veſts a Puitful ſummer : for this is no check upon the ſubterraneous fire, which 
ſill continues its office; the froſt never reaching above two foot un- 
der ground. So that if you dig to that depth, in winter, the earth wil 
always be found to ſmoak very plentifully. _ 

This vaporous matter, then, being at length received into the at- 
moſphere, is returned again in form of rain, the ſure fore-runner of 2 
chearful crop. 1 

When the cold is very conſiderable in ſummer, thunder and lightning 
ariſe; which contribute to the looſening and ſetting at liberty the re- 
maining vapours, deep incloſed under ground: and when the ſun's force 
bay == to fail, they muſt of courſe return in ſhowers, c. 


3 


hile the ſun is returning from the winter's ſolſtice to the ſummer's 

his rays darting on us ſtill more and more perpendicularly, the matter 

of the earth is more and more relaxed, ſoftned, and putrified; till ke 

arrives at the tropic, where his heat and force is-at the height. And 

then, with the force of a chemical agent, he converts or reſolves every 

thing near the ſurface of the earth into its principles, water, ſulphur, 
falt and oil, which are eaſily raiſed into the atmoſphere. 

As the ſun retires, the cold ſucceeds: and thus, the diverſity of 
ſeaſons of the year, depends on a change in the face of the cruſt of 
the earth, the preſence of the air, and the ſun's courſe “. 

And hence we conceive the nature of meteors, which are all either co- Wal 
lections of ſuch vapours, and exhalations, or diſperſions thereof. Collec- il 
tions of vapours make clouds; which being further and further condenſed, Wl 


turn to ſnow, rain, or hail. The ſubtiler oils, we have noted, are always , 
; | FT 
* Mr. Boyle fuggeſts farther variations in the “ the liquor became cold, the faline particle We |. 
in air, accruing from the diverſity of heat and of one kind being no longer agitated by 4 vor 
; cold: The air, he obſerves, being a fluid as |* due degree of heat, ſhot into cryſtals; 3 } bo 
4 © well as water, and impregnated with ſalts of |* loſing their fluidity and motion, viſibly ſept NE 
© different kinds, *tis not improbable, that what |* rated themſelyes from the other, which {bl IT 
. _ ©«- happens in water, impregnated with ſuch ſalts, [“ continued fluid in the liquor, and capable ; 5 
N may alſo happen in the air. Two proper |* acting ſeparately. Hence it ſeems probadt, * 
4 © quantities, of different ſalts, being diſſolved J“ that coldneſs and heat may, for a time, gre?” We Cid 
6M in hot water, they floated undiſtinguiſhably J“ ly alter the qualities of the air, with reg? 1 on 
„ © therein, and retained a capacity to act in |* to the bodies and health of mankind. I. , 6 
; conjunction upon ſeveral occaſions; yet when 5 . 
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tit produces violent tremors and ſhakes, till it has opened it ſel 


Theory: of CHEMISTRY. 


riſing into the air: now two clouds partly formed of ſuch oils, hap- 
dening to meet and mix; by the attrition, the oil frequently takes fire ; ©” 


hence thunder, lightning f, and other fiery phznomena : which may 
be further promoted by the diſpoſition of the clouds to favour the ex- 
itation. | 

7 And hence ariſe great and ſudden. alterations in the air; inſomuch, 
that it ſhall now be intenſely hot, and raiſe the ſpirit, perhaps, to 


285 


Whence thun- 
der 


eighty eight degrees: and yet, after a clap of thunder, with a ſhower, 


it ſhall fall again, in a few minutes, no leſs than twenty or thirty degrees. 
Ice may be, and is, formed even in the heavens, from the intenſe cold 
that frequently prevails there; and the ſuns ray's paſſing duly thro” ice, 
have their force conſiderably increaſed ; as we ſee in burning-glaſles 
made of ice. And hence may our degree of heat be liable to be greatly 


heightened ; as, accordingly, we obſerve, that when our atmoſphere is 


replete with clouds, provided they be not groſs enough to intercept the 
rays ; our heat is then moſt intenſe and ſultry. Tis known that none 
of theſe clouds are above an Engliſh mile high *; and hence on very high 


mountains, the warmth is inconſiderable. In effect, our heat depends 9 ber rhe 


more on the circumſtances of the clouds, and the bodies beneath them, , 


eat of ouy Weds 


her chiefly de- 


than on all that is above them; taking ſun, moon, ſtars, and all. Tis pens. 


impoſſible therefore to pronounce what the degree of heat will be in 
| any given place, at any time; even tho we knew ever ſo well the places 
and poſitions of the ſun and planets, with reſpe& to us : ſince 1t de- 


z | pends ſo much on other variable things, no ways capable of being 


| aſcertained. 


Theſe meteors too hare their effects on the air: thus thunder is 1 of thun- 


known to produce new fermentations of liquors, Cc. 


To theſe may be added another cauſe, which varies the condition of the Earthquakes, 


air, viz. earthquakes : for, the fire perpetually burning under ground, has its 


ſpiracles or vent-holes; which happening by any means to be Nopped up, 
a new 


paſſage, where none was before. And if the matter diſcharged hereat ||, 
be 


t Effects of 4 like kind have even been * An excellent aſtronomer of my ac- 


g : | Obſerved, where ſo many circumſtances have not | * quaintance, who frequently took the height 
= curred; A Neopolitan nobleman acquainted | * of the clouds, very rarely found any even of 


Mr, Boyle, that during his ſtay at a country- | the white ones, in fair weather, to be more 
1 houſe near Naples, he uſed frequently to ride | © than three quarters of a mile, and ſeldom 
ron 2 very ſulphureous ſoil, where, if his | above half a mile, from the ſurface of the 
borſe trod pretty hard, a great crackling noiſe | * earth.” Beyle's Hiſt, of Air. 

= ould ariſe, which, to a ſtranger, might have [] * 'Tis well known, that about mount Veſ#- 


ſeem'd ſurprizing; and duſty ſulphureous fumesvius, the exhalations are of ſo ſaline and ful. 


Would be raiſed, which ſeemed ready to take | © phureous a nature, that they adhere to the ori- 
1 as ſometimes he thought they adually [e fices of its vents, like flowers of ſulphur. And 
id; and having cauſed ſome turfs to be cut ] have a ſtone brought me from the ſame vul. 


_ 2 cf this ground, and laid together in a | © cano, with a white ſalt in its cavities z which, 


beap, he could, in the night-time, ſometimes | © upon examination, proved a-kin to ſal-· am- 
obſerve the effluria thence ariſing to kindle in | * moniac, and eaſily ſoluble in water; one 
© air. - < part being very volatile, and the other re- 
P p maining 
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Effluvia of 


mines. 


Difference of 


air «t di 


degrees 0 depth, 
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be of any poiſonous quality ; the air, bei 
; unwholeſome, contagious, and 


of cou 


replere therewith, becon I 
equently deadly. A 8 


This eruption of peſtilential vapours, is no where more apparent 
than at the Cape of Good hope; where the mines, as ſoon as opened, emi: 
fuch horrible fumes from the arſenic, which is a conſtant attendant on 
gold, that no animal can live near them ; fo that endleſs treaſures may 


there remain for ever uſeleſs . 


The ſame cauſe, here, likewiſe operates; in that by ſuch ſuccuſſionz 

of the earth, converſions are made of dry land into lakes or ſeas; of found 

| wholeſome places, into rotten putrid ones. So alſo, where ſhips for. 
merly ſailed, we now plough a dry and ſolid ſoil. 


ent 


* maining ſomewhat fixt ; whence it ſeems 
very probable, that ſalt was compounded in 
© the bowels of the yulcano; great quantities 
© thereof having,. as I am evidently informed, 
c been caſt up in the fiery eruptions; and 
© therefore, 
© might, by that means, be largely diſperſed 
© thro? the air.” Boyle, ubi ſupra. | 

© Eighteen years ago, a terrible noiſe began at 
© the port of Santorini; reaching even to Chio, 
e diſtant therefrom above two hundred miles; 
© which was ſuppoſed to proceed from the Vene- 

- © 7ians fighting with the Turks: but at length it 
| © was found to be cauſed by a fire underneath 
© the port above-mentioned, which there caſt 
© up, from the bottom of the ſea, quantities 
of pumice-ſtones,- with a force and report 
6 as great as if they had been ſeverally diſ- 
© charged from a cannon. The air of Santo- 
© rini was by this means ſo infected, that abun- 
© dance of people were killed, and many loſt 
© their ſight thereby z tho they recovered it in 
© a few days afterwards, This infection ſpread 
© it ſelf as far as the preceding noiſe had 
reached; for even at Chio and Smyrna, all 
© the coin was changed red, both that in the 
pocket and that locked ; vs cheſts z and the 
c ſame happened to the filver chalices in the 
'* churches. The infection, however, vaniſhea 
« ina few days time, and the ſilver recover'd 

© its native colour.” Voyage de Levant. 

In the year 1660, in the kingdom of Na- 
ples, after an eruption of Veſuvius, ſtrange 
croſſes appeared on linen that had lain oper 
to the air. They were extremely numerous 
in ſeveral parts of the kingdom of Naples ; 
and the jeſuit, who ſent the relation to 


Kircher, ſays, that he himſelf found thirty in 


nce 1 found it ſublimable, it 


The heighth or depth of air, makes a yet further conſiderable alteration 
therein: for the exhalations are few of them able to aſcend above the 
tops of mountains f; as appears from thoſe plagues where the inhabitan 


one altar - cloth; fifteen upon the ſhiſt· en 
of a woman; and eight in a boy's band. Thei 
colour and magnitude were alſo very un 
and their _—_ different; they would nt 
waſh out with ſimple water, but required ſoup 
Theſe were not only upon linen gu 
ments expoſed to the air, but upon ſome a 
thoſe that were kept up in locked chef 
* What effect the neighbourhood of mins 
have, appears from Mr. Boyle : A famou 
chemiſt, who lived in a country abounding 
with mines of vitriol, aſſured him, that be 
had found the oaks goun over them to bt 
remarkably more ſolid and heavy, than thoſe 
trees elſewhere are; upon which Mr, Byk 
obſerves, that the parts of ſome minerals at 
capable of inſinuating themſelyes very plent 
fu l into the pores of growing vegetables, 
without being really ſubdued by what the ph 
loſophers call the concocting faculty of tit 
plant; but inſtead of being aſſimilated by de 
vegetable, retain their own mineral natwe; 
and upon the receſs, or evaporation of tit 
juice that ſerved them for a vehicle, ſons 
times diſcoyer themſelves to the naked et 
He adds, that he has ſeen a piece of a vis 
that grew not far from Paris, which bei 
broken, a multitude of the internal pos 
of the root, and a part of the trunk al 
appeared to be ſtuffed with corpuſcles of 
marcaſitical nature, as was plain by their 
our, their ſhining luſtre, and their wei 
Cauſes of wholeſomeneſs, &c. of the al. 
+ © On one ſide of the mountains of I. 
varia tis winter, and on the other ſumme 
© at the ſame time, ſo thar while this (ice! 


| 


« parched with heat, that lies buried in (wok 
p Balbin, Hiſt, Bohem. P · 555 E 
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of one ſide of a mountain have all riſhed, * thoſe on the other ſide 
all the while remained in perfect healch ow ſtill, the lower the 

place, the cloſer, denſer, and heavier the air ; till, at length, you 

arrive at a depth where fire goes out : ſo that the miners, who go yery 

deep, to remedy this inconvenience, are forced to have recourſe to an 

artificial wind ; raiſed by the fall of waters, to do the office of the 

other air *. E * | 

The air may likewiſe undergo ſome alterations by means of its motion: Efe# of windy 

thus a brisk wind leſſens the preſſure of the incumbent atmoſphere ; 

by which means the ſubterraneous air may be enabled to raiſe the cruſt 

of earth, or occaſion a ſhuddering. thereof. And hence chat obſervation 

of Mr. Hauksby, that the barometer ſinks very notably, when the wind 

is raiſed, or the air agitated, about the ſame. Cs | 
Nos, conſidering the air as ſuch a chaos or aſſemblage of all kinds Efe# of «ir oz 
o bodies, and a chaos ſo extremely liable to change; it muſt needs ,. 
= have a great influence on chemical operations, occaſion notable 
= 2altcrations in the ſame : thus there is ſcarce any procuring of oil of 9 ſeiphar; 
W ſulphur, per campanam, in a clear air; its parts being then ſo extremely — beſt 
ready to fly oft: but in a thick cloudy air, it yields oil in abundance. 
And thus ſalts melt the eaſieſt in a cloudy air; and when melted, act 
dhe moſt forcibly : and all ſeparations ſucceed the beſt in ſuch weather. 

The ſucceſs of chemical operations, therefore, has a near dependence 1 
on the air; and the ſame operation performed at different places, or abs apes 
= times, when the air is differently inpregnated,  &c. may well have a | 
= different effect. Thus if ſalt of tartar be expoſed to the air, in a place 

WW where any acid ſpirit, as vinegar, is floating in the air, as in the ſhops 
= where vinegar is ſold; it will draw the vinegar to it ſelf, and by that 
= means loſe its former qualities, and, of fixed, become volatile: but 
nn places where there is no acid, it diſſolves into an extremely ſharp ot. 


| * Nor muſt drought and moiſture be de- | likewife found that putting falſe firings in his 

died their ſhare in varying the ſtate of the | pocket for frets, they have been found true 
woſphere: At Guinea, the heat, with the | when he came to uſe them. Id. ibid. 2 
= Toiſture of the air, are ſaid to be ſo fayou- | * If ſome Egyptian earth be taken up 
able to putrefaction, that the fineſt white | © near the river, and D N from 

1 IH ſometimes be full of maggots; the wet and waſte, twill be found, if du 
rd all their drugs, plaiſters, ec. quite loſe | © examined by the ballance, neither to increaſe 

6 WS tbcir virtue; and ſome of them grow vermi- | © nor diminiſh its weight till the 17th of June; 
eo. Tis added, that in the iſland of Jag, © when it will 1 * to grow heavier, and 
iber are obliged to expoſe their ſweetmeats | © continue to do fo as the river fills z whence 
0 the heat of the ſun; and thereby exhale | © they certainly know the ſtate of the deluge, 
be moiſture they contracted in the night, which | * which doubtleſs proceeds from the moiſture 
od otherwiſe have cauſed them to putrefy. © of the air.” Proſper. Alpinus, Job. Va- 

BY Bohle Hiſt. of Air. rot, &. p. 69. a 

we firing of a viol has been obſerved to + The air of particular places, as about 
ase in the acuteneſs of its tone, by al- great towns, &*c. Mr. Boyle obſerves may pro- 

3 woſt half a note, either a little before, or in bably abound with volatile ſalts, of a con- 

== 7 weather; and the ſame obſeryer has | trary nature to acids. That places deep * 

= ; Pp 2 


\ 
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And thus the experiments made of ſalts, at London, where the a:. 
is plent ifully impregnated with ſulphur, exhaled from the ſea*coal, 
are very different from thoſe made on the ſame ſubjects in other parts 
of the kingdom, where wood, tarf, &c. are the uſual fuel *. 
Zf-as of the Thoſe alterations in the air, wherewith our own bodies are found to 
yarions Hint be affected, affect chemical bodies, in a ſtill more ſenſible manner: hence, 
chemical ope= as the air, in the laboratories of the chemiſts, is ſometimes pregnant 
as with acids, ſometimes with alcalies, and ſometimes with metallic fumes, 
their operations become ſtrangely diverſified. ne 
And in general, the air, as it contains divers kinds of exhalations, 
has a wonderful effect towards promoting, ſtopping, or altering the 
actions of all bodies on each other; whence frequently ariſe ver 
| aſtoniſhing effects. | : 
of the fumes of Thus, if pure, well-fermented wine, be carried into a place where 
pew wine. the air is repleniſhed with the fumes of new wine then fermenting; 
it will begin to ferment. afreſh, So we have ſeen ſalt of tartar ſyel, 
and as it were ferment, when carried into a place where ſpirits of nitre, 
vitriol, and ſea-ſalt, were preparing; viz. by the contiguity of the 
acid particles floating in the air. | | | 
Plants in bloſ- It is matter of common obſervation among brewers, diſt illers d 
88 Wee geneva, and vinegar-makers, That at the time when thoſe plants ul: 
to be in flower, the reſpective juices ferment, and the operations 
ſucceed the beſt f. | | | 
Whence merets Metals expoſed to the air, when well impregnated with ſuch ſaline pu- 
contract ruſt. ticles, ſoon corrode, and grow ruſty ; but the ſame in an air void of 25 
articles, will remain a long time without damage : thus metalline 
inſtruments, and utenſils, contract ruſt much fooner, and therefore 
need ſcouring much oftener, at London, where they are open to tle 
acid or ſulphurous exhalations of immenſe quantities of ſea-coal, that 


; 


the ground may lodge ſuch falts, ſeems not | ſince ſome putrefied urine will, without dif 
uniikely, from the experiment of an acquain- | lation, afford ſaline and ſpirituous parts, vic 
tance of mine, who cauſed to be dug up, at | by their fcent, Cc. diſcoyer themſelyes 10 K 
the depth of ſeveral yards below the ſurface | volatile, even while ſwimming in their om 
of the earth, a large quantity of a certain | large quantity of phlegm. And the like is 0 
kind of clay, . — * in minerals; whence | ſervable in many vegetables. Id. ibid. 
he obtained, by ſimple diſtillation, a conſide- + Add, that ſtains cauſed by vegenbt 
rable parcel of ſpirit of ſalt, greatly reſembling | * juices, are obſerved to be beſt taken ou d 
thoſe of urine or harts-horn, wi, of Air. | © linen at that time, when the ſeyeral pan 
* In places where much wood is burnt, nu- | that afford them are in their prime. Tis 
merous 12 of volatile ſalt may eaſily be | one lady has experienced in new linen Nat 
diſperſed thro' the adjacent air; for wood- | © by the juice of quinces 3 and anothe t 
ſoot, which is only that ſmall part of the | © ſome diſcoloured by the juice of hops, wid 
ſmoke which adheres to the chimney-ſides, af- | © ſhe thinks makes the worſt of ſtains; i 
fords a volatile, ſaline ſpirit in great plenty; | having tried in vain to fetch this our, it 
and not readily, unleſs by the ſcent, diftin- | © locked up the linen in a cheſt, till the e 
guiſhable from that of urine or hartſhorn. | © ſon of hops came on, and then the ij 
Moreover, the putrefaction of animal ſub- | * yaniſhed of chemſelves., Id. ibid. 
Rancer, may lupply the air with yolaile fi. 
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in other parts, where there is leſs of the acidity . And fermentation, 


which is eaſily raiſed and carried on in a place free of fulphur, is im- 
racticable in places where ſulphurous exhalations abound. 
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Add, that the ſingular ſucceſs which the dyers of Leyden have, in Egg; of the «wv 
dying wools of a ſcarlet colour, is, in all appearance, owing to no is djing. 


other cauſe, but the air which muſt be there impregnated with vitriolic, 
aluminous, and other ſaline exhalations, raiſed from the great quantities 
of thoſe ſalts which the dyers daily empty out of their veſſels into the 
waters of the city; for it is impoſſible the waters ſhould be charged 
therewith, without the air's becoming a partaker: and hence, the ſame 
means, the very ſame ingredients, applied at Amſterdam, and elſe where, 


have not the ſame effect f. 


It remains to be obſerved, tho it comes here ſomewhat out of place, Ur ae i= 


that the air is every where in continual motion : for, in the 
ſeaſon, where there is no wind ſtirring, if you place your ſelf in a 
darkned room, which only receives the day in at a little hole, capable 
of admitting a ſingle ray; that ray dividing it ſelf, and illumining the 
whole length of the room, you will perceive every thing, alt the ex- 


ternal objects whoſe ſpecies are thus brought in, in motion; which can 


never be owing to our reſpiration : but to the external air which inſinuating 
itſelf thro? the chinks of the edifice, moves that on the inſide of the cham- 
ber. And hence the mercury in a very large, accurate barometer, is 
found to be continually vibrating, or leaping up and down, without 
ever remaining a moment quiet. 


This perpetual motion of air is owing to the fire, which a&s there 
on the true or proper air, by means of its native elaſticity : but of this 
we ſhall treat anon; our buſineſs here is with air conſidered as a 
chaos. 


* © It does not appear that in- land coun- 
* tries abound conſiderably with corroſive ſalts; 
© ſince the bars and caſements of windows 
© will not thereby be greatly impaired by ruſt, 
© after they have endured the weather for twenty 


© years ; whence 1 conjecture, that the kind 


* of ſalts whereby that diſſolution is effected, 
C Prone from ſea · vapours, or thoſe raiſed 
© by the burning of mineral coals. Id. ibid. 
7 Mr. Boyle propoſes a method of deter- 
mining what the particular ſpecies of falt is 
that predominates in the air of any place, or 
at a time. This, he thinks, may be done 
by a ſort of magnets, or attractives, i. e. bo- 
dies fitted to detain and abſorb, or at leaſt 
likely to be affected by, the particular ſalts 
ſuppoſed chiefly to abound : For inſtance, if 
we ſuſpect the ait to be impregnated with 
nüre, lime, or the like bodies which imbibe 


To 


| or retain ſuch a ſaltneſs; dyed cloths, or ſilks 
of ſuch particular colours, which fade or tar- 
niſh with nitrous ſpirits, may be expoſed there- 
to: where vitriolic effluvia are ſuppoſed predo- 
minant, proper preparations of ſulphur may 
be ſuſpended, to try whether they will acquire 
a blackneſs ; In other places, gueſſes may be 
made, by ſpreading on the clean ground white 
linen cloth, well freed from ſoap or lye, and 
obſerving, after it has lain a conſiderable time, 
what diſcolouration it has ſuffered, and what 
ſaltneſs it has imbibed ; either from the aſcend- 
ing ſteams, or falling dews. 

Or, you may find ſome one body capable 
of being affected by ſeveral aerial ſalts, in 


ſuch different manners, as to diſcover which 
kind produced the reſpective changes. Hifta 


of Air. 


The 


illeſt 1999». 


Les properties. 
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Theory of CHEMISTRY. 
The motion of the air, and conſequently its force and effect, ariſe w 
from fire; and hence, the fire, by moving all the various kinds of par. 
ticles which are in the air, performs infinite operations. In the er- 
tremeſt cold, the air ſcarce acts at all, but is contracted within itſelf, 
but when warmed, it expands again, and agitates other bodies: conſe- 
quently, as the degrees of heat are infinite, ſo muſt the actions and 
effects of the air be. Add, that as this fire acts on all the corpuſcles 
which are in the air, and theſe are infinite; tis evident all the aRions 
thereof are indefinite. | | "IN 


Air, confidered in it ſelf, or that properly called AR. 


III. JDESIDES the fire and exhalations contained in the circumam- 
| bient atmoſphere, there is a third matter, which is what ye 
pro 7 mean by air *. | | 
o define the nature of air, would be extremely difficult; in as much 
as its intimate affections are unknown to us. All we know, is, 19, Tha 
air is naturally an homogeneous ſimilar body. 29, Fluid. 39, Hear, 
„ Elaſtic. 5% That it rarifies by fire, and contracts by cold. 6% 
Thar it is compreſſible by a weight laid thereon, and riſes and reſtores it 
ſelf upon a removal of the ſame. All which circumſtances, ſhould in- 
cline it to coaleſce into a ſolid, were fire wanting. ++ 
Mr. Boyle conceives the air to be a congeries of minute flocculi, al 
ſpringy, expanſile, and contractile; and takes it to derive its elaſtic 


* Some of the later authors divide air into 


© Among the ſeveral ways of producing ai, 


of Air. 


tranſient or apparent, and permanent or real: 
for that all which appears to be air, does not 
continue ſuch, is evident hence, that if an 
eolipile of water be ſufficiently heated, and 
ſuffered to expel the particles of air by its a- 
2 vapour; this will afterwards be forcibly 

iven out in a large quantity, like the blaſt of 


a pair of bellows, and occaſion a ſharp, whiſt- 


ling noiſe againſt the edge of a knife conve- 
nicntly held there: yet ſuch a vapour, tho 
whilſt the motion laſts it reſembles air, ſoon 
loſes that reſemblance z eſpecially in the cold ; 
and returns, by ion, to its original 
Water. | 

Mr. Boyle gives us ſeveral experiments and 
methods for the production of air; taking 
the word production for the obtaining a ſen- 
ſible quantity of that fluid from bodies where- 
in it did no: before appear either at all, or in 
ſo great plenty; tho perhaps ſome of his ex- 
periments — tri any a new and real production 
of air in the ſtricter ſenſe of the word. Hiſt. 


© the fitteſt for practice ſeem to be fermen- 
c tation, corroſion, and the diſſolution of bo- 
« dies, by the boiling of water and other |- 
e quors, by the mutual action of bodies upon 
© one another, eſpecially ſaline ones; and 
© laſtly, by 2 and reſolving certain ſub 
© ſtances,” _ 3 

Sir J. Newton t gun er generats 
air; i. e. by exploſion it goes off in a flaming 
ſmoke, or red-hot exhalation, conſiſting chiell 
of the ſpirit of nitre rarified by the accenſion 
of the Leber and charcoal, and driven of 
much after the manner of water out of 1 
eolipyle ; the volatile ſulphur, at the ſame time 
and the fixed body of nitre, joining with % 
and increaſing the effect. Opvicks, p. 317. 

1 have found that various, ſolid, and m 
© neral bodies, unſuſpected of elaſticity, be 
© ing plunged in corroſive unelaſtical menſiru, 
© will, upon a proger comminution of the 
parts, afford, in the conflict, a con! 
© quantity of permanenty elaſtic air. 
abi ſupra, 
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Theory of CHEMISTRY. | 
W re from its ſtructure, or the form of theſe floccules ; which he reſem- 
bes to fleeces of wool f. | 


ES A ⁵˙ een 
FRETS r i: So J 


in approaching nearer each other, exert certain new powers whereby 


- further they are a- part, the leſs does this force act; and the nearer, 
W che ſtronger &. ) 


Either hypotheſis may be ſufficient : but we add, that the former aſ- Rada of «tr. 


ſumes, or takes the moſt for granted; ſince it ſuppoſes the air to be fleecy ; 


; whereas, in the latter, the particles of the air may be of any figure at 
W pleaſure, provided they have but the vis recedendi. For our own parts, 


we confeſs we don't know what air is. : : 
That air is a body, and fluid, no body will call in queſtion, after what 


public lectures de Aere. 


of all bodies, are as heavy as the elements of gold; and the variety of 


] . | bodies in point of weight, ariſes only from the particular ſurface which 


thoſe particles acquire, in the contexture. Thus, if you beat gold into 


. Various hypotheſes may be framed | © by feigning the particles of air to be ſpringy 


* ticles of air. They might be reſembled | © any other means than a repulſive power. 
* to the ſprings of watches, coiled up and © The particles of fluids which do not co- 
* endeayouring to reſtore themſelves 3 to | © here too flrongly, and are of ſuch ſmall- 
' wools, which being compreſſed, have an | © neſs as renders them moſt ſuſceptible of 
© elaſtic force 5 to ſlender wires, of different | © thoſe agitations which keep liquors in a 
= * ſubſtances, conſiſtences, lengths and. thick- | * fluor; are moſt eaſily ſeparated, and rarifiet 
dess; in greater curls or leſs; near to or re- into vapour ; and, in the language of the 
© moter from each other, exc, yet all conti- | © chemiſts, are volatile: —— an eaſy 
* iving ſpringy, expanſible and compreſſible. heat, and condenſing with cold. But thoſe 
= © Laſtly, they may alſo be dee to the | © which are groſſer, and fo leſs ſuſceptible of 
bin ſhavings of different kinds of wood, | * agitation, cohere by a ſtronger attraction, 
WE © various in their lengths, breadth, and thiek- * and are not ſeparated without ſtronger heat, 
* neſs,” Boyle, ubi ſupra. or perhaps not without fermentation; and 
E The inftince of air and yapours, which | © theſe laſt are the bodies which chemiſts 
em to diſcover ſome ſuch re pe ing power, © call fxed; which being rarified by fermen- 
dat illuſtrious author brings as an argument | © ration, become true permanent air; thoſe 
of the ſame powers being found in other bo- | © particles receding from one another with 
6 The particles emitted or ſhaken off | © the greateſt force, and being moſt difficultly 
dom bodies by heat or fermentation, /ays | © brought together, which, upon contact, co- 
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4 he, ſo ſoon as they are beyond the reach of | © here moſt ſtrongly, 

; the attraction of the body, recede from it, And becauſe the particles of permanent 

. and alſo from one another, with great | © air are groſſer, and ariſe from denſer ſub- 

, 54 ſtrength ; and keep at a diſtance ; fo, as | * ſtances than thoſe of yapours; thence it is. 

. omeimes to take above a million of times | © that true air is more ponderous than va» 
_ 7 ſp:.ce har they did before, in the | * pour, and that a moiſt atmoſphere is lighter: 
. form of a dent body: which vaſt con- | © than a dry one. Opticks, p. 37 1, 372. 

don and ergangen ſeems unintelligible, 25 


very 


= they mutually endeavour to recede, or fly from each other: ſo that the 


has been ſhewn above. And hence it is always in motion, and always 
moving other bodies; and no ſurface of any liquor that is contiguous to - 
air can be at reſt: which point we have proved more at length in our 


© relating to the firufture of theſe par- and ramous, or rolled up like hoops; or by 


Sir J. Newton, without concerning himſelf as to the figure of the parti- repenng force 
cles of air, conſiders its effects alone; and theſe aerial particles, he obſerves, iber. 


The gravity or heavineſs of the air is eaſily proved: for the elements ts 


* 0 1 3 2 . 
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very thin plates, or leaves, it will ſwim in water, or even air; ſo thy Ml 
it does by,no means appear, that the laſt particles of air are more porous 
than thoſe of gold *. 8 

Me and effefss Now, the weight of the whole incumbent air, is ſuch as enables it to 
&y #7 prejſere. ſuſtain mercury in the Torriceliian tube to the height of 28 inches; aud 
water to that of 32 feet. Air therefore, may be conſidered as an uni. 
verſal operculum, or cover, which by its weight, keeps all terreſtria Ma 
bodies down, and prevents their flying off. And hence, if this preſſure 
of the air be much diminiſhed in any place, a piece of earth may happen 
to be raiſed thereby, and thus an earth-quake be produced : for the air 
under ground, having, by this means, a leſs weight to ſuſtain, will ex. 
pand itſelf; the coniequence of which muſt be a ſubverſion of the in- 


cumbent earth. . | 
In mixing bo- The air thus preſſing, and keeping things under, after the manner of 
w"_— an embolus ; does, of conſequence, mix them with one another: as, in 


effect, there is no natural mixture made without air f. 
„„ "Tis air, again, that determines the action of one body ro another; 
on encther, for, to have one body act on another, tis neceſſary it be applied ct 

preſſed againſt it. All the volatile bodies in the atmoſphere, may be 
conceived as fluids floating in another fluid ; now, the lighter the fluid 
wherein bodies ſwim, is, the deeper muſt the bodies deſcend : thus ve 
find gold fink to the bottom of water; and wood falls downright in 
air : on the contrary, the heavier the fluid, the more will the body 
emerge above water. And thus the fluid retains the ſeveral ſorts of 

bodies in their reſpective places. 
Menſireum in- Now, we find, if a menſtruum be applied in vacuo, it has no eſfed 
live rx vac. Thus vinegar does not prey on copper, or iron, in the exhauſted re 
| ceiver ; but as ſoon as the air is let in, it begins to act, and a calt 
or ruſt ſoon enſues. So, if you lay the point of a diamond on the 
| ſurface of a poliſhed glaſs, it will nor cut ; bn preſs it ſtrongly with the 
Papir's digeſtor. hand, and it has its effect. Thus in Papins digeſtor : a thick, ſtrong 
cylindrical veſſel being filled with water, or the like menſtruum; and 
the bones of ſome animal, e. g. an aged ox, included therein; and laſtly 

the cover or lid firmly fixed and ſoldered over, ſo as neither water n 


* This proof is à priori. But we have 175 they ſeparate. To ſay no more, the rilng 

much more ſenſible demonſtrations of the | of 7 in the barometer to the beg 4 
thing from experiment: thus the hand, applied | of 28 inches, and of water in pumps, & © ( 
ſo as to cover the orifice of a receiver, upon | to that of 32 feet, are inconteſtable pwoß T 
working the air-pump, and thus withdrawing | of the weight of the air. See the Writers0 ec 
the ſubjacent air, ſoon feels the load; ſo, ex- Hydroſtaticks, Boyle, Wolfius, S'Graveſand, & Cc 
hauſting the air from a thin, ſquare glaſs receiver, | F The particles whereof air conſiſts e tf 
the preſſure of the incumbent air eaſily burſts | © not touch each other; their Ur rept Ct 
it: again, two hollow ſegments of a ſphere, | © keeps them a-part ; and the force werd 0 aj 
exactly fitting each other, being exhauſted of | with they endeavour to recede, increaſes i « th 
their air, * thus expoſed to the preſſure of © the ſame ratio wherein the diſtance f Fol, 
the external air; will ſuſtain a force of 140 | particles is diminiſhed. SGraveſand, uu. * pr 

To 


pounds; ſuppoſing their diameters 3 inches, 
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Theory of CHEMISTRY: | 292 
air may eſcape: upon applying this to the fire, as the heated air comes yl 
to expand, it has a prodigious effect; grinding and diſſolving, in the ſpace 
of a few minutes, the firmeſt bones into a mere fluid ; and this by the 
ſole preſſion of the air againſt the water, and bones. 

But we have ſaid that the air is an elaſtic body: Now, elaſticity is a z14ciry of the 
quality whereby a body yeilds to any external impreſſion, by contracting © | 
it elk into leſs compaſs; and upon removing or diminiſhing the im- 
premve power, returns to its former ſpace or figure. By this quality it 
s,, that air is diſtinguiſhed from all the other bodies in the atmoſphere ; 
veither fire nor exhalations appearing to be elaſtic, at leaſt in any 

notable degree. Hes | 

1 That there is ſuch a quality in the air, is evident from innumerable provra. 
experiments. We ſhall only mention one: In the firſt invented thermo- 
neter, ſome air is included in a hollow ball; which, as the warmth or cold 
increaſes or diminiſhes, contracts or expands it ſelf; and by that means 
either drives the ſpirit lower, or lets. it riſe higher. And to the ſame 
elaſtic power it is owing, that air incloſed in glaſs veſſels, at a time when 
it is much condenſed, frequently burſts the veſſels, when it afterwards 
comes to expand by a further degree of heat ; 

This property is inſeparable from air: ſo that it was an overſight in A inſeparable 
| Mr. Hauksby to conclude, that air might be compreſſed ſo long, till it “g. 
loſt its elaſtic power, and became incapable of expanding it ſelf again : 
for this is never found, even tho air have been kept in continual forcible 
compreſſion the ſpace of many years. That air is elaſtic in all places, 
appears hence, that the air contained in a bladder, endeavours to expand 
it ſelf on the tops of the higheſt mountains, as much as with us. 

This, further, is very wonderful in air; that it ſhould be capable of No limirs ro the 
being extended, and contraQed infinitely ; for by all the experiments we l fra 
have ſeen or heard of, it does not appear that there are any limits of its vhe air, 


the diſtance of the particles diminiſhes or in- 
creaſes, and it is no matter whether the air 
be retained in a certain ſpace by the weight 
of the atmoſphere, or any other way; for 
in either caſe, it will endeavour to expand 
it ſelf with the ſame force, and preſs eve 
way. Therefore if the air near the 5 
be included in any veſſel, without altering 
its denſity, the preſſure of the included air 
will be equal to the weight of the whole at- 
moſphere. Thus we find mercury ſuſtained 
to the ſame height by the elaſtic force of 
| Mos : air included in a glaſs veſſel no way com- 
i 2 the weight of the atmoſphere, and is equal municating with the external air, as by the 
SE. * aan no way be changed: but, as the | © weight of the whole atmoſphere. Id. Ibid. 
s claftic, it is reduced to ſuch a ſpace by © The effects of the elaſticity of the air are 
5 the weight of the atmoſphere, as that the | © like thoſe of its gravity z and included air 
„ e/aſticiry, which re- acts againſt the com- acts by elaſticity, juſt as air not included, by 
een weight, is equal to that weight. | * its weight.” 1. ibid. 
= ut the elaſticity increaſes and diminiſhes as | 


1 i 24 com- 


* © The elaſticity of the air is as its den- 
_ © lity ; for this laſt is inyerſly as the ſpace 
_ * taken up by the air, and therefore as the 
E ; force compreſſing the air, which is equal to 
that by which the air endeavours to ex- 

þand itſelf 3 but this force is its elaſticity.” 
_ 5 rants Elem. Phy. : 

7 * The air is loaded by the weight of the 
whole atmoſphere, preſſing every way, ac- 
* cording to the nature of a liquid ; the force 
; texerts does no way depend upon the elaſti- 
B becauſe, whether you ſuppoſe elaſti- 

city or not, that force which ariſes from 
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Theory of CHEMISTRY. 

compreſſion, or expanſion ; but ſtill, by the addition of a new weight; 
it will contract further; and by taking weight away, expand further i, 

And hence, as there is no end of its compreſſibility, there ſhould be none 
of its pores or vacuities. | 3-3 FO "EE > 
leſs ſpace it poſſeſſes, and vice verſa; hene 
cooling and compreſſing have the ſame effect thereon ; nay, and cold 
and compreſſion keep pace with each other. The ſame holds of warming, 
EY of weight; or heat and expanſion, which go hand i 
hand. | | 4 | 
Thus, tho the air in high places is colder than nearer the ſurface 
of the earth ; as all who have travelled the higheſt mountains agree; 
conſequently, the air there muſt contract it ſelf more in proportion: yet 
muſt the air of the ſame places, conſidered as it is preſſed with a leſs load 
of incumbent air, expand it ſelf more. And hence the barometric 


all ; that greater weights will ſtill bring it into 
"leſs compaſs; that it is only elaſtic in virtue 


very wavering and precarious, 


+ Dr. Halley aſſerts, in the Philoſophical | 
Tran ſactions, that, from the experiments made 
at London, and by the academy del Cim#nto 
at Florence, it may be ſafely concluded, that 
no force is able to reduce air into eight hun- 
dred times leſs ſpace than it naturally poſſeſſes 
on the ſurface of the earth. In anſwer to 
which, M. 4montons maintains that there is 
no fixing any bounds to its condenſation at 


of the fiery particles it contains; and that it is 
impoſſible abſolutely to drive out all the fire, 
and conſequently to make a perfect condenſa- 
tion. Mem, de l' Acad. Ann. 1703. 

* The rule of this dilatation is, that the 
ſpaces poſleſſed by the air are always inyerſly 


Monſieur Amontons firſt diſcovered, that air, the more it is condenſed, 
the more it will expand with the ſame degree of heat; conſequently, the 
| more it is condenſed, the greater is its elaſticity. Now the conden 
_ Fondenſafion, ſation is in the reciprocal ratio of the weights wherewith it is preſled; 
and hence, if the air be preſſed in one place, or at one time, an hundred 
times as much as at another, its expanſive force, in the latter caſe, vil 
be an hundred times that of the forme. 


as the forces er it is compreſſed. g 
On this n e, M. Amontons has a 
diſcourſe to proye that 'the weight and ſpring 
of the air, with a moderate degree of warmth, ' 
may enable it to produce earthquakes, gc. 
According to the experiments of M. de la 
Hire, and MH. Amontons, a column of air on 
the ſurface of the earth, 36 fathoms high, is 
equal in weight to 3 lines of mercury; and 


| Efelth 


it is found, that equal weights of air poſi 
ſpaces reciprocally eta to the weight 
wherewith they are preſſed : The weight d 
air, therefore, which would fill the whole { 

poſſeſſed by the terreſtrial globe, worl 
equal to a cylinder of mercury whoſe baſe 
equal to the ſurface of the earth, and iu beit 
contains as many times 3 lines as the ani 
pherical ſpace contains orbs equal in weights 


| 

! 

that of the 36 fathoms whereof the experunel | 
was made, 1 
Hence, taking the denſeſt of all bolt y 
e. g. Gold, whole gravity is about 1 4630 tins SE r 
greater than that of air in our orb, it i 
to compute, that this air would be reduced 0 BS n 
the ſame denſity as gold by the preſſure of RT ©: 
column of mercury 14630 times 28 lo 
high, i. e. 409640 inches; ſince the baz W 
air, in that caſe, would be in the recipes | all 
ratio of the weights wherewith they are prev 4 
this 409640 inches, therefore, expreſſes | * 
height at which the barometer muſt 1 51 
where air would be as heavy as gold; A 
the number 23. lines, the thickneb # 8 
; 4096640 F ap 

which our column of 36 fathoms of ai 


you 
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N Effects, or | Porwers, of Air, | 
| H E firſt effect of air is that by being heavy and fluid, it inveſts the 4 binds up, 


and keeps to- 


whole earth, and preſſes all the bodies thereon, With a great force; e gerber rhe pert 


qual to what they would ſuſtain from a preſſure of 29 inches depth of mercury, I bodie-. 


or 32 feet of water f. By this means it binds up, aud reſtrains terreſtrial 
bodies; and thus prevents e. g. the arterial veſſels of plants, and animals, 
from being too much diſtended by their circulating juices ||; and thus alſo 
hinders the juices from eſcaping out of the ſame. This is felt very 


| ſenſibly in ſuch as climb the talleſt mountains; who find, that the higher 


they go, the more languid, relaxed and diffuſed they grow]; till at length, 


| they fall into a ſpitting of blood, and other hæmorrhages; by reaſon the air 


does not bind up the veſſels of the lungs enough. The ſame we obſerve, 


in animals incloſed in the receiver of an air-pump; for, upon exhauſting 


the air, they ſwell, vomit, drivel, dung, urine, ſweat, Cc. 


would be reduced in the ſame place. Now, 
we know, that 409640 inches, or 43528 fa- 
thoms, is only the ſeventyfourth part of the 


| ſemi-diameter of the earth: and when = 


are paſt that, whatever matters there be, 

muſt be lighter than air. Tis not improbable, 
therefore, that the remaining ſphere of 645 1538 
fathoms diameter, may be full of denſe air, 


heavier by many degrees than the heavieſt bo- 


dies among us, 
Hence, again, as it is proved that the more 


| | ar is compreſſed, the more does the ſame de- 
| gree of fire increaſe the force of its ſpring, 


and render it capable of ſo much the greater 
effect; and that, for inſtance, the heat of boil- 
ing water increaſes this ſpring of our air be- 


bond what it ordinarily is, by a quantity equal 
bp to one third of the th i 27 0 15 


t wherewith it is 
preſſed : we may infer, that a degree of heat 
Which in our orb can only produce a mode- 


| Fate effect, may have a very violent one in 


ſuch lower orb; and that as there may be 
many degrees of heat in nature beyond that 
g boiling · water, *tis probable there may be 
ome whoſe violence, thus aſſiſted by the 
weight of the air, may be ſufficient to tear 
aſunder the ſolid globe. Mem. de Þ Acad. 


f © The atmoſphere, in its free ſtate, may 


[© be conſidered as if it bad once been wa- 


Sax covering the earth, to the height of 
31 teet ; but afterwards exceedingly rarified, 


e paaded and converted into what we call 


3 | * AT; which, tho in fat it poſſeſſes a larger 


| 


« ſpace, has not a | ny weight than wa- 
© ter of the height of 31 feet. Now 'tis eaſy 
to compute what quantity of water would 
© every way ſurround the earth, to that height; 
© waich gives the whole weight of the air; for, 
* ſince a cubic foot of water weighs 72 pounds, 
© a priſm thereof (to uſe that for the ſector 


© of a ſphere) whoſe baſe is à foot ſquare, 


© and height 3 1 feet, will weigh 2232 pounds; 
and ſince the ſurface of the earth con- 
© tains 371i. 4 20000. 00000 ſquare feet, 
© the product of theſe two ſums, which is 
© $.283889.440000.000000 pounds, gives 
© the quantity of water, and conſequently the 
© quantity of air required.” Paſchal, Traite 
de l' Equilibre des Liqueurs. 

Hence, when a column of quick-ſilyer, 
© thirty inches high, is ſuſtained in the baro- 


© meter ; as it frequently happens; a column 


© of air that preſſes upon an inch ſquare near 
* the ſurface of the earth, muſt weigh above 
© fifteen Averdupoiſe pounds. Id. ibid. 


Thus the difference of the air in point of 


gravity may come to have a very conſiderable 
influence on the healths of men: When the 
* air, ſays Mr. Boyle, grows of a ſudden 
much lighter than uſual, the ſpirituous and 
aerial particles plentifully lodged in the blood, 
will naturally ſwell that liquor; and ſo dif- 


K _ A 


tend the greater veſſels, and alter the man- 


© ner of the circulation thro* the capillary 
© yeins and arteries : whence ſeyeral changes 


may happen in the body.” Hiſt. of Air. 
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Theory of CHEMISTRY. 
20, It mixes different bodies together; for in being fluid, heavy and 
elaſtic, it can never be at reſt ; ſo that wherever it is preſent, it is always 
acting on the ſurfaces of contiguous bodies: and hence ariſe variqns 
mixtures of fluid matters. This is apparent enough in many liquids, 23 
oils and ſalts which mix readily in air; but taking that away, remain 
quietly in their ſtate of ſeperation. 1 
39, It determines the action of one body to another. Bodies, we 
obſerve, would not have any effect on each other in vacuo; and tis by 
means of gravity that the actions of bodies are ordinarily communicated, 
Without ſuch gravity, all bodies would be indifferent as to any motion; 
ſo that *tis by means of this quality that the air ſo much as touches us 
One great circumſtance on which the action of bodies depends, is 
the preſſion of one body againſt another; which preſſion is frequently the 
effect of ſome other heavy body, and more particularly the air: thus the 
fire which burns wood, immediately goes out, and its flame diflipates 
upon taking the air away; by reaſon there is wanting ſomething to preſ 
the particles of fire againſt thoſe of the fuel, and prevent the too ſpeedy WAN 
diffuſion of the flame . And the ſame is obſerved in aqua regia aul 1 
| | | 3 | gold: 1 


alledge, that either the groſs fuligenous ſmoke 
in a large veſſel, ſtifled the flame; or tha 
the preſſure of the air is requiſite to impi 
up the aliment into the wiecks; for to ob 
viate theſe objections, it may be obſeryed, 
that the experiment holds of ſpirit of wing 
which, in the open air, will burn quite + 


Ve are extremely apt to be too precipi- | 
tate in our concluſions f after having learnt 
a few of the properties of a body, we think 
we haye got all, and impoſe it on our ſelyes 


thereof, how various ſoever, from what we do 
know, Hence innumerable crude, conſtrained 
ſolutions. No body appears to have been more | way, without any ſenſible ſmoke z and thi 
on his guard, in this reſpect, than Mr. Boyle: he | without any wieck at all, © 

ſaw abundance of effects from air, which did Again;,—* It ſeems ſurprizing what ſhoull 
not appear to have any dependance on the | be in the air, which enabling it to key 
known mechanical properties thereof; and on | © flame alive, does yet, by being conſumeda 
this view compoſed that excellent piece of | © removed, ſo ſuddenly render the air unfit 
Suſpicions about ſome hidden qualities of the | © preſerve flame. It ſhould ſeem, by the ſub 
Air. The difficulty, ſays Ih we find in | © den waſting or ſpoiling of this fine ſubſtan, 
© keeping flame and fire alive, tho but for a | © whatever it be, that the bulk of it is bu 
© little time, without air, renders it ſufpici- | © very ſmall in proportion to the air it in 
© ous, that there may be diſperſed thro” the | © pregnates with its virtue; for after the a. 
atmoſphere, ſome odd ſubſtance, either | © tinction of the flame, the air in the 5 
of a ſolar, aſtral, or ſubterraneous nature; | © ceiver was not viſibly altered, and, fs 
on account whereof, the air is ſo neceſſary | © ought 1 could perceive by ſeveral ways 
to the ſubſiſtence of flame. And this ne- | © judging, the air retained either all, of # 
ceſſity 1 have found to be more conſide- | © greateſt part of its elaſticity, which 1 tl 
rable, and leſs dependent upon the manifeſt to be its moſt genuine and diſtinguiſh 
attributes of the air, than is uſually ob- © property. This undeſtroyed ſpringyneb a 
ſerved ; for by trials purpoſely made, it has the air, with the neceſſity of freſh air toi 
© appeared that a ſmall flame of a lamp, tho | © life of hot animals, ſuggeſts a great fuſps 
© fed perhaps with a ſubtile thin oil, would, cion of ſome vital ſubſtance, if I mi 9 
© in a large receiver, expire for want of air, call it, diffuſed thro? the air, whether it 
in a far leſs time than one would believe. | © a volatile nitre, or rather ſome anonywdal 


And it will not much leſſen the difficulty to | * ſubſtance, ſidereal or ſubtetraneal; tho 
| 2 | 6 impprobad] 
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© improbably of kin to that which ſcems ſo 
« neceſſary to the maintenance of other flames. 
mw | | 
Inſtances of ſtrange anonymous effects of 
- the air, ſufficient to countenance ſuch ſuſ- 
picions, we have enough. To what occur in 
- the courſe of this and the following chapter, 
we ſhall here add another, viz. the appearance 
or growth of ſome ſalts, in certain bodies, 
which afford them not at all ; or nothing near 
in ſuch plenty, or ſo ſoon, unleſs they be ex- 
ſed to the air. : 

Mr, Boyle cauſing a ſolid marcaſite, hard as 
ſtone, to be broken, that the internal and 
more ſhining parts might be expoſed to the 
air; he found, that tho this was done in a 


room where a good fire was. uſually kept, ſo 


that the marcaſite was not only ſheltered from 
the rain, but kept in a dry air; yet after a 
white, there appeared on this glittering part, 
an effloreſcence of a vitriolic nature. After- 
wards meeting with a ponderous, dark- coloured 
mineral, which at the very firſt breaking diſ- 
covered to the eye no appearance of any ſalt, 
nor ſo much as any ſhining marcaſitical par- 
ticles ; he found, that a large quantity of theſe 
hard and heavy bodies being kept expoſed to 
the air, even in a room that preſerved them 
from rain, tho probably they had lain many 
ages intire under ground, in the hill where 
they were found ; yet, in a few months, 
by the operation of the air upon them, 
were in a great part crumbled to a powder, 
Exceeding rich in copperas. Nay, having laid 
up ſome of theſe ſtones in a room, where he 
conſtantly kept a fire, and in the drawer of a 
cabinet, which he did not often take out to 
give them freſh air, moſt of them were co- 
vered with a large effloreſcence; which, by its 
conſpicuous colour, between blue and green, 
by its taſte and fitneſs to make in a trice an 
inky mixture with an infuſion of galls, ſuf- 
ficiently manifeſted it ſelf io be vitriol. 
That the earth, or ore of alum, robbed of 
its ſalt, will in tract of time recover it, by 
being expoſed to the air, we are aſſured by 
the experienced Agricola. And Mr. Boyle ob- 
ſerves, that ſome kind of lime in old walls, 
and moiſt places, bas, in time, gained a large 
effloreſcence, very much of a nitrous nature; 
25 he was convinced by having obtained ſalt- 
petre from it, upon barely diſſolving it in 
common water, and eyaporating the filtred 
olution. 

It may ſeem doubtful, whether the ſalts ap- 
Pearing in the fore-mentioned caſes are really 
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produce] by the operation of che air workite · 
as an agent, or I as an ingng 


dient; or whether theſe ſaline ſubſtances pro- 


ceed not from ſome internal thing, analogus 


to a ſeminal N cauſing in them a kind 


of maturation of ſome paris; | which being 
once ripened, and perhaps aſſiſted by the 
moiſture of the air, diſcloſe themſelves in the 
ſaline concretions 3 as in the feculent or tar- 


tarous part of wines, there will, in tract of 


time, be generated or produced numerous 
corpuſcles of a faline nature, that give the 
acid taſte we find in tartar, eſpecially in that 
of rheniſh wine. a 

It may alſo be ſuſpected, that the ſalts 
found in marcaſites, nitrous and 
nous earths, Cc. are made by the ſaline par- 
ticles of the like nature, that, among mul- 
titudes of other kinds, ſwim in the air, and 
are attracted by ſimilar particles yet remaining 
in the terreſtrial bodies, which are, as it were, 
the wombs of ſuch minerals; as a ſpirit of 
nitre will with fixed nitre, and ſome other al- 
kalies, compoſe ſalt- petre: or elſe, that ſuch 
aerial ſalts, aſſiſted by the moiſture of the 
air, ſoften, open, and almoſt corrode, or diſ- 
ſolve the more terreſtrial ſubſtances of theſe 
wombs, and thereby ſollicit and extricate the 
latent ſaline particles ; and by their union with, 
them, compoſe thoſe reſulting bodies that 
reſemble vitriol, alum, gc, 

But tho theſe conſiderations ſhould be 


thought ſufficient to reſcue the production 


of ſalts from the effect of any hidden proper- 
ties of the air, we have others which abun- 
dantly evince the exiſtence of ſuch properties: 
as, the air's acceſs rendering antimonial medi- 
cines not only emetic, but alſo diſpoſed to 
roduce heart-burnings, faintings, exc. none 
of which, when kept from the air, they do 
at all tend to promote. 
prognoſticks o plagues 3 as that of the per- 
ſon mentioned by Mr. Bayle, who for three 
ſucceſſive plague-ſeaſons had an odd tumour 
formed in his groin, about three months ere 
the plague began; by which he conſtantly fore- 
told its approach: with infinite others to be met 
withal in naturaliſts, chemiſts, exc. as Zwelfer, 

Boyle, Cardan, Scaliger, Diemerbroeck, &c. 
To account for the origin of ſuch pro- 
perties of the air, Mr. Boyle obſeryes, that 
as we cannot pronounce ſo much as nega- 
tively whether 50 libration of the moon, and 
the motion of the ſun, and perhaps of ſome of 
the other planets, about their own centres, and 
conſequently their turning ſeveral parts of their 
| bodies, 


alumi- 


Its affording ſtrange 
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- . . . Theory of CHEMISTRY. _ 
gold: that menſtruum is found to act on this metal, partly by its gta: 
vity, and partly by the preſence. of the air; for, upon removing the air, 
| it ceaſes any longer to diſſolve the gold. „ | 
Iluſtrat ed The vaſt effect of air, in determining bodies to one another, I hays 
Papin's digeſtar. made trial of with great hazard of my life: for, putting a little ſpirit of 
| wine, along. with ſome of the more tenacious bodies, as gum ſandarach, 
Cc. in Papin's digeſtor, to diflolve; and applying a fire underneath; the 
Hs air not being able to eſcape, expanded it ſelf with immenſe force, and 
| thus violently thruſt the ſeveral matters againſt each other: ſo that the 
whole was, in a very ſhort time, perfectly diſſolved. But ſuch was the 
expanſive force of the impriſoned air, that a metalline cylinder, two 
inches thick, was thereby burſt in my hand. ; 
aAgitates the 4, Air being thus elaſtic, and inſinuating it ſelf into the pores of 
parts of bodies. bodies, with ſo powerful a property of expanding, and this ſo eaſy to 
be excited; it mult of neceſſity put the particles of all bodies it is mixed 
withal, into perpetual oſcillations ; unleſs theſe three conditions concur: 
1, That the gravity, or weight, wherewith it is preſſed, remain the 
ſame. 2, That the elaſtic force remains the ſame. 39, That the con- 
tained fire continue the ſame, without augmentation or diminution, 
But, as ſuch weight, elaſticity, and rarefaction, are continually varying; 
it follows, that there muſt be an almoſt inceſſant vibration, or dilatation 
and contraction in all bodies. | 
2 in Monſieur Mariotte obſerves, that if there be bubbles of air contained 
to K in a piece of ice; that air ſeeking it ſelf a paſſage, will break the ice: 
: and thus it is, that glaſſes, and other veſſels, are frequently burſt in the 
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bodies to us, may not have an operation upon | bitants of the Caribbee-1Nands ; who, when the 
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our atmoſphere ; ſo, for ought we know, there 
may be in thoſe vaſt internal parts of the earth, 
whoſe thin cruſt has been here and there dug 
into, conſiderable maſſes of matter that have 
Periodical revolutions, accenſions, eſtuations,fer- 


mentations, or in ſhort, ſome other, notable 


commotions; the effluvia whereof may produce 
effects yet unobſerved on the atmoſphere, and 
on ſome particular bodies expoſed to it : tho 
theſe periods may, perhaps, be altogether irre- 
gular, or have ſome kind of regularity diffe- 
rent from what one would expect: thus the fea 
has thoſe grand intumeſcencies we call ſpring- 
tides, not every day, nor at any conſtant day 
of the month or week, but about the full 
and new moon; and theſe ſpring-tides are 


moſt notably heightened, not every month, 


but twice a year; at or about the vernal and 
autumnal equinoxes: which obſervations are 
not near ſo antient, and ſo wel! known, as the 
daily ebbing and flowing of the ſea. The 
Eteſians of the antients we do not now inſiſt 

on, nor the obſervations of the elder inba- 


Europeans firſt reſorted thither, had hurricane 
but once in ſeven years; afterwards they were 
moleſted with them once in three years; of lat 
they have been troubled with them almoſt ever 
year: And a phyſician who had lived ther 
ſince, aſſured us, he had ſcarce obſerved them 
to ſucceed one another in leſs compaſs than d 
two months. In which inſtances, and in feys 
ral others, it may be noted, that in the changes 
which happen to great quantities of matter, 
nature ſeems to affect ſomething of the pe 
riodical, but not in a way that appears to W 
regular, We may add what Varenims 
of thoſe hot ſprings in Germany he calls Ther 
me piperina, that they annually begin to flo 
at certain ſeaſons z the former about the 
of May, and the latter near the middle 
September; from which time they reſt til tht 
following ſpring : To ſay nothing of nume 
rous other periodical ſprings which flow, ſor 
of them ſo many hours, and ſome ſo man 
days, and then reſt as many, alternately. 
Boyle, as above cited. | 
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w inter time, when the liquors they contain are frozen; Air, indeed, belle 
may remain in certain places, without activity; till, by ſame accidental 

union with other particles, it acquires an activity: and hence it is, that 

entire columns of. marble, ſometimes cleave in the winter ſeaſon, from 

ſome little bubble of included air's acquiring an increaſed elaſticity. 

All ſolutive power, therefore, depends on air: for, as is already ob- r neceſſury to 
ſerved, aqua fortis cannot diſſolve iron, or copper, in the receiver of an/* 
air-pump ; but, when the air is let in, the ſolution is ſoon performed. 

And hence it is, that.on the tops of high mountains, as the pike of 
Tenarifſe, the moſt ſavory bodies, as ſalts, ginger, pepper, ſpirit of wine, Taſtes. 
Cc. ſcarce affect the tongue and palate with any ſenſible taſte at all; their 
particles not being preſſed on the tongue, ſo as to enter its pores; but 
inſtead thereof, diſſipated and blown away by its heat: the only thing 

that there retains its talte, is Canary- wine, which may. be partly owing 

to its penetrative ſpirit, but probably, more to its oilyneſs, which makes 

it adhere more ſtrongly, and not ſo eaſy to be diſſipated by the heat of 
the tongue. Hence alſo it is, that ſalts do not diſſolve ſo well in dry The running of 
places; but beſt in cold places under ground, where the air being heavier, lt. 
preſles the parts more towards each other. | 

As the air is elaſtic, and as it expands or contracts differently, ac- fir the great 
cording to the different degrees of heat, and cold; and as theſe are ar ed 
| variable, and rarely continue two minutes the ſame; it follows, that 
the air muſt be in continual motion: and thus it becomes the great cauſe 
why.motion never ceaſes in the univerſe. This air, we find, produces a 
| vibratory motion in ſeveral bodies, obſerved particularly in plants; the air- 
veſlels whereof do the office of lungs : for, the air contained in them, 
ſometimes contracting, and ſometimes expanding, according as the heat 
is increaſed, or diminiſhed, preſſes the veſſels, and eaſes them again by 
turns; and thus promotes a circulation of their juices, which could ſcarce 
be otherwiſe effected. Hence, we find, that no vegetation or germina- 
tion, will proceed in vacuo; for, as to what is commonly ſaid of beans, 
viz. that they germinate there, it is a manifeſt miſtake : indeed, they 
ſwell a little, by the expanſion of the air contained within them; but they 
never bud. Perhaps no ſpace can be afſigned within the confines of our Fund in at 
earth, but has air in it: to try whether there were any in a very intenſe 1 
tire, I placed a tube in a furnace, till it was ready to fuſe; then, hermetically ö 
ſealing it, as ſuppoſing it abſolutely void of fire, I immerged it, thus 


bealed, in mercury, and in this condition broke off the ſeal : upon this the 


mercury roſe, but not ſo high as in the barometer ; which ſhews that 

there was ſtill air in the tube to prevent its aſcent. Air, therefore, is 

tound in a fire where glaſs will melt. Es 
And not only all ſolutions, but all putrefactions and fermentations, 4 tbe gvcer 

| do likewiſe depend on the air, conſidered as it is elaſtic, and in continual pee na 
motion; theſe two operations, which we ſhall hereafter ſhew are the fermenrarion, 
grand means of changing, and converting vegetable and animal bodies, 

depend wholly on the action of the air, whoſe continual oſcillations are 
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open air; and 
vegetable bodies. 
f you knead flour 


it will never ſerment : nor will fleſh putrefy | 

may reſolve into a kind of ſanies or filth ||]. The like holds of liquids; 
none of which will ferment, þut ſuch as have air in them, and at the 
ſame time are in ſome meaſure viſcid, to retain it. 
up apples, flowers, &c. in an exhauſted receiver, and keep them there 
for ſix months, they ſhall be found till freſh and unaltered **, 


* © Are not the moiſt particles, which float | 
in the air, the cauſe of all corruption in 
bodies; ſince, according to Acoſta, every 
thing in Pera (and the ſame is obſerved in 
© Egypt) where it ſeldom rains, continues long 
* uncorrupted ? or is this reſiſtance of putre- 
faction rather owing to the nitrous ſalt where- 
with the air of thoſe countries abounds ? * 
Boyle's Hiſt. of Air. 

Mr. Boyle gives us ſome ſingular inſtances 
of the effect of the air, hardly deducible from 
any of the known properties of this fluid. 
Dr. Stubbs aſſured him, That the ſilks brought 
* from Jamaica, will, if there expoſed to the 


© air, rot eyen whilſt they preſerve their co- | 


© Jour; but if kept therefrom, hold both their 
© ſtrength and die 1bid. 

The ſame author was informed by a learned 
gentleman, That the air at Braſil had a 
« great influence upon the colours of clothes, 
and even upon black; ſo that the ſable taffety 
© there worn by the higher rank, will, in a 
© few days, become of an iron colour; tho, 
© when kept cloſe in ſhops, it preſerves its 
proper hue. He alſo informed him, that at 
© a place fifty leagues beyond Parigua, white 
people ſoon grew tawney; and as ſoon re- 
© cover their native colour by removing out of 
© that quarter. Jbid. 

* Sir 1ſaac Newton looks for ſomething 
finer than common air to produce many of 
the effects aſcribed thereto : finding that heat 

is conveyed and propagated even in vacuo, 
he ſuppoſes a fine ætherial medium, or ſpi- 
rit, ſubtile enough to penetrate freely thro? 
the moſt ſolid of all bodies. On which me- 
dium, fire and light have their firſt imme- 
diate effect, which is hence communicated, 
by the vibrations of this medium, to the air, 
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inducing perpetual changes both in ſolid and fluid bodies; pervious there: 
hat the effect is not immediately owing to the action of fire f, is 


evident hence, that there is the ſame degree of heat in vacuo, as in the 
yet no putrefaction enſues in vacuo, either of animal ot 


with water, void of all air, and lay it in vacuo; 


and thence to other bodies. Opricks. 


to be a kind of tartar. 
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without air; tho it 


f The air, Sir 1/aac Newton obſerves, 3. 
© bounds with acid vapours, fit to promote 
© fermentations ; as appears by the ruſting of 
© iron and copper in it, the kindling of fire 
* by blowing, and the beating of the heart by 
© means of reſpiration. * 

The above - mentioned motions, be add, 
are ſo great and violent as to ſhew that in 
© fermentations the particles of bodies almoſt 
© at reſt, are put into new motions by a ven 
© potent principle, which acts upon them only 
© when they approach one another, and cauſs 
© them to meet and claſh with great violence, } 
and grow hot with the motion, and daſh 
© one another into pieces, and yaniſh inn 
© air, vapour, and flame.“ Opricks, 

The generation of animal ſubſtance being 
the effect of putrefaction, as will hereafter be 
made appear; it follows, that the preſence of 
the air is 1 for any piece of matter t0 
commence animal. Thus the philoſopher fo 


often quoted, obſerves, that by keeping pt % 
— in glaſſes e Fs ſealed, and : 
thereby ſecured from the contact of the z 
air, he had never been able to produce an ; 
inſect, or other living creature; tho he i 
ſometimes kept animal ſubſtances, and ev 3 
blood ſo included, for many months, and one . 
or two of them for a longer time; 5 
theſe ſubſtances had a manifeſt change mie * 
in their conſiſtence whilſt they remained { S 
up. Ubi ſupra. | wag 
u Opening an exhauſted receiver, where . i 
a large quantity of verjuice with green, 10 7 
grapes, had lain included for three years, the" = 
appeared no mouldineſs any where; only ® * 
ſurface of the uppermoſt skins were a lite © 
diſcoloured with ſomething, which by its! for 
and appearance thro' a microſcope, I ſuſpe&: 171 


Id. ibid. 
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The eſſect of the air, therefore, appears ww great; ſince it can change 
the two kingdoms, and convert ſubjects of the one, into thoſe of the | 
other : what elſe is it that renders metals ſo very durable, and incorrup- 

tible, but their ſimplicity, and their not being pervious to the air? Thus, 

in places where no air is, there, no alterations happen; accordingly, it 

has been often obſerved, that names wrote in the ſand, on the tops of 

the higheſt mountains, have remained there forty years together, without 

having been the leaſt altered, or effaced. | 


Air, confidered as a Chaos, a great Diſſolvent. 


OW, the air, conſidered as a chaos, wherein all kinds of bodies 
float, may produce an infinite number of effects, hitherto not 
| attended to. | 
„ There are two manners of diſſolving: the firſt depends on the common 
properties of body; and therefore is mechanical. Thus, wood becomes 
divided and attenuated. by means of the hardneſs, figure, coheſion, and 
notion of a ſharp body, applied thereto. The ſecond by ſome proper 
diſſolvent or menſtruum : Tos gold is only ſoluble by mereury, hs, 
and aqua regia. | 
Now, we have already ſhewn that air is a ſolvent in the firſt capa- 
city; as, by its weight, and elaſticity it preſſes bodies againſt each 
other, and produces an attrition: and as it contains fire; which has 
likewiſe been ſhewn to be a diſſolvent. „ 5 
6 But air is likewiſe a chaos; and muſt therefore contain all kinds of Ar an univer. 
naenſtruums; and; conſequently have wherewithal to diſſolve: all kind of““ *n/roum. 
bodies; ſo that the air muſt likewiſe diflolve in the ſecond capacity f. 


rt Mr. Boyle aſſures: us, That he: has: ſe- | ſometimes a beautiful purple colour; and 
Vora times made a ſubſtance, conſiſting of | ſometimes alſo a nitrous kind. 
* a metalline body of a texture ſo cloſe as to: | Mr. Boyle: has even found the fumes of a 
* lay for many hours undiſſolved in a corroſive: | ſharp liquor to work more wag and ma- 
= * noſtuum; yet this ſubſtance, that was fixed: | nifeſtly:on à certain metal, when ſuſtained in 
enough to endure. melting by the fire with- | the air, than did the menſtruum it ſelf, that 
but loſing its colour, would, when expoſed | emitted thoſe fumes on thoſe parts of the 
WT © 2 the air, be diſſolved in a very ſhort | metal it covered. And a chemiſt, who had 
ume, and have its ſuperficial: parts turned al- been in Hungary and other parts, purpoſely 
woſt black.” Ub; ſupra, to viſit mines, affured' me, that as to the 
Air, tis obſerved, may have a notable ** ladders and other wooden · works, employed in 
ion on vitriol, even after a ſtrong fire | one or more of the deep Hungarian mines, 
® could work no farther thereon; The expe- | thoſe that were in the upper part of the grooves, 
WT "-ocd Zwelfer informs us, that the colco- | near the external air, would, by the fretting 
. thar of this mineral, made by a; ſtrong: diſtil- | exbalations, be rendered unſerviceable in a 
. lation, is not corroſive; and that no ſalt can | few- months; whilſt ſuch ladders, pieces of 
E- be obtained from it ſoon after diſtillation, by | timber, exc. as were r in the 
Iz the affuſion of water: but, ſays he, if it be | lower parts of the mine, would hold good 
. [for ſome time expoſed to the air, it will | two or three times as long. Id. ibid. : 
, which is ſometimes white, and 
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Metals turned This, accordingly, is matter of general obſervation ; every body knows 
ruſty thereby. that iron and copper grow ruſty in air. In the iſland of Barbadoes the 
15 air is ſo moiſt, that their inſtruments, unleſs well defended with oil, are 
ſoon diſſolved. Acoſta affirms, that the air in Peru diflolves lead, and 
withal increaſes its weight: and we our ſelves have ſeen pillars of iron 
ſo reduced by air, that one might crumble them to duſt with the finger“; 
Excepr geld. and ſtones f frequently. undergo. the ſame fate. Indeed gold may ſeen 
inacceſſible to air; it being found never to contract ruſt, tho expoſed ever 
ſo long to the open air. The reaſon is, that the only ſalt in nature, which 
diſſolves gold, is the common ſea-ſalt ; which is not eaſily made volatile 
So that air may be conceived as an univerſal || menſtruum,. now ap- 
plying it ſelf to this body, and then to that; and thus inducing diflolys 
tion, corruption, and putrefaction, in all things | 
Air, in effect, not only diflolyes but wolatilizes abundance of bodies 
which before were fixed : thus, if you calcine ſea-ſalt by a vehement fire, 
and then fuſe it; and when fuſed, expoſe it to the air in an open veſſel, you 
Even ſea-ſalr, Will find it liquify : when liquified, let it dry again; and when dry 
fuſe it: and thus, by repeating the experiment, you will have all the 
ſalt vaniſh into air; leaving nothing behind but a little earth, and 
inſipid water. 1 mt 6-2 
For the ſame reaſon, air fixes divers bodies which before were volt: 
odier. tile: thus, nitre, or aqua fortis, evaporate by fire, but if there be ay 


Air volatilixes 
fixed bodies. 


Air fox vol a- 
tile 


* Copper that has been long expoſed to 
© the air, eras a ruſt by 2 Galine par- 
* ticles of that fluid, gradually faſtning them- 
© ſelves in ſuch numbers to the ſurface of the 
© metal as to corrode it, and produce a ſub- 
© ſtance of the colour of verdigreaſe ; which 
© is a factitious body, made of the ſame me- 
© tal, corroded by the ſharp corpuſcles of vi- 
: 1 or of the husks of grapes.“ Boyle Hid. 
Qual. | Hey 

© Tho Morocco be an inland town, ſeated 
© in a very hot climate, where the ſoil is 
© uſually dry; yet I am informed, that the 
* nofturnal air proves exceeding damp and 
piercing, fo as preſently to produce ruſt upon 
© ſuch iron inſtruments as lie naked therein.” 
1d, Hiſt, of Air. 

© In the moſt Southern parts of the Engliſh 


© colonies, the great guns are ſo ſubjea to 


© ruſt, that after lying a few years in the 
« open air, large cakes of crocus martis may, 
© with a hammer, be eaſily beat off them; 
© whilſt others that lay ſunk in the ſalt-water, 
« during the ſame time, are by no means ſo 
much affected. Hence, as dew is only 
« (teams of the terreſtrial globe, the phæno- 


« mena that maniteſt its power to work on 


wet: but what comes from Painſwick, wit 


< ſolid bodies, may help to ſhew how mud 
© the air abounds with ſaline and ſubtile pans; 
1d. ibid, 

T An experienced maſon told me, that d. 
lisbury cathedral is built of Purbeck fone, 
which gradually becomes ſofter, and moulden 
away in the air; that the ſame is obſer 
from Blackingron ſtone, tho kept from tht 


in four miles of Gloceſter, tho ſoft and pliadi 
at the firſt, will, by lying in the air, acquirea 
hard, yellowiſh, glaſſy cruſt, like marble; 
which grows the more durable for being oft 
waſhed, Boyle, Hid. Qual. 

In bodies on which the aerial menſtrum 
* can operate, its immenſe quantity is © 
© ſome advantage: for whereas even it 
« ſtrongeſt menſtrua, if they bear no git 
< proportion, in bulk, to the bodies they 1 
to work on, are eaſily gluited, and beil 
unable to take up any more, leave thei 
of the body undiſſolved; this bears ſo " 
a proportion to the bodies expoſed to it, ii 
when one portion of it has 1mpregnaedt 
ſelf as much as tis able, there ma) 
come freſh to operate farther on 
maining part of the body.“ 14. ibi. 
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outrefied urine near the place, the volatile ſpirit will be fixed, and fal! 


down in form of aqua ſecunda f. 


Add, that air brings a great many quieſcent. bodies into action, 5. e. Singt rhe l. 
N. 1 * o A S * f 
ſtirs up, and excites their latent powers: thus, if an acid vapour be jj; P90 of 


diffuſed thro? the air; all things whereof. that is a menſtruum, will be tion. 


diſſolved thereby. Thus gold is diſſolved by the vapour of ſpirit of 
ſea-ſalt, and ſilver by that of nitre; and each contracts a 'ruſt : ſo 
that it was no groundleſs obſervation of the chemiſts, that there are 
active principles in the air. 11 01599 hive ont win tity oe 
From the whole we gather, that the objects of chemiſtry, in the 
ſame operation, applied in the ſame manner, and to the ſame fire, will 
not have the ſame effects, at different times, or in different places; 
by reaſon of the diverſity of matters in the air. in 


Air, conſidered, both as inveſted with the forementioned properties, D:ive-fries in 

viz. gravity, elaſticity, &c. and as a chaos, may have infinitely various 55 air produce 
effects, which none but a chemiſt would know how to account for: 1 
ſome operations require an open air, without which they can never take; tion,. 


and in others, on the contrary, the air is to be totally excluded. If 


you ſtake camphire, put it in a glaſs veſſel, and ſet fire underneath it; 


the whole will run into ſalts, without any diminution of weight; Whereas, 
it during the proceſs, you take off the cover, and apply a candle to it, 
1t will take fire, and the whole fly away in fume. So, to make ſulphur 
inflammable, it requires the air; for in a cloſe cucurbit it may be ſubli- 
med a thouſand times without kindling : put ſulphur under a glaſs bell, 
and apply fire; and it will riſe into ſpirit of ſulphur per campanam ; and 


provided the veſſels were cloſe, will be incapable of catching fire, as 
much as gun. powder in the ſame circumſtances : but if there be but the 
tleaſt chink, it immediately kindles. So an ounce of charcoal, incloſed 


in a crucible well covered and lated, to prevent any air's inſinuating; 
may be kept in the intenſeſt heat of a melting furnace fourteen days 
without any loſs; and yet the thouſandth part of the fire, in open air, 


readily turns it into aſhes. © Helmont relates, that if you take charcoal 
aud put it in a cloſe veſſel, out of which the air is excluded, and here 

urge it for fourteen days in a glaſs furnace; the coal will {till remain 
black: but the minute you let in air, it falls into white aſhes. The 


lame holds of the parts of all animals and vegetables, which can only 
- eue in open air: in cloſe veſſels, they will never be other than 
ack coals, | 


_ | Mr. Boyle mentions a certain ſoft but con- j ſome of it, was put unſtopped in the re- 
liſtent chemical body, which in the free air | ceiver of the air-pump, cloſe luted on; tho 


WE <Ontinua!ly emitted a thick ſmoke ; but which, | no exhauſtion were made, yet the white fumes 
unn exhauſted receiver, was not found to emit 


immediately ceaſed to aſcend ; as if the ſmoke 


any: nay, by lying a-while in vacuo, it grew ſo | participated of the nature of flame, and pre- 
far fixed, that it afterwards remained a good | ſently glutted the air, or otherwiſe made it 


4 While in air, ere it would ſmoke again. And | unfit, without any diminiſhing of its gravity, 
Wet Was farther yet, when a yial, containing | to raiſe the body, Hid. Qual. of Air. 
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Diverfaies in The changes, therefore, produced by chemiſtry are various, according MM 


1h ; 4 ; i C . 
— 2 as they are made in the open or incloſed air; rareſied, or denſe; humid, 


17 the d. or dry; light, or heavy, &c. | 
Ts "The fame. are likewiſe various, as the exhalations are ſo. We thy MY 
new elſewhere that ſalts attract, and that air repels, water - mn BM 
mentions it as a mighty arcanum in chemiſtry, to render fixed ſalt af 
tartar volatile; but the thing is effected by air alone: for if you expol 
ſome of this ſalt to the air, in a place replete with acid vapours, the 
ſalt will draw the acid ſpirit to it ſelf; and when ſaturated therewith, 
become volatile. But then it is no longer a mere alcaline falt, but a com- 
pound one. Hence a due regard to the ſtate and diſpoſition. of the ut. 
moſphere, of the place, e. g. the air of the laboratory, is -indiſpenſibjy 
required in any operation; without which, there is no anſwering for 
the event's being the ſame at one time as another. If e. g- there wer 
100 men in a place, the air, there, would be full of the matter d 
inſenſible perſpiration; and a good blood-hound would: readily diſtin, 
uiſh that emitted by his maſter from all the reſt, by the mere ſel: 
nds it follows, that the air muſt be very different where crouds of 
eople are, as in cities, great aſſemblies, &c. from what it is in url 
and ſolitary places. Thus much for air. "7 


Theory of CREMISTR A 
Of WATER. 


W ATER is a thing of a very extraordinary and wonderful na- w.te- ae fluta 


ture, hitherto little known or underſtood. When conſidered in it 1 
ſelf, it appears to be of the nature of a pure cryſtal: for a ſmall | 
d of cold renders it, as it were, ſtony; and a great one turns it 

perfectly hard ; ſo as even armour might be framed thereof. But fire 

puts it in motion; and by means hereof it becomes a fluid, 

Water, if it could be had alone and pure, would be as ſimple as fire; none of our 
but there is no art or expedient yet found out for making it ſuch : for water pure. 
rain-water, Which ſeems to be the pureſt of all the waters we know | 
of, is replete with exhalations of all kinds, which it imbibes from the 
air; ſo that tho filtred and diſtilled a thouſand times, there {till remain 
fæces behind; and if it be let ſtand a little while, it corrupts and 
ſtinks. The rain-water gathered from the roofs of houſes is a lixivium Rain-water a 
of tyles, late, or the like, impregnated with the dungs and fzces —_E RW. 
animals, birds, &c. depoſited thereon, and the exhalations of numerous 


. W other things. All the rain-water gathered in cities mult at laſt be ſa- 
BE curated with the ſmoke of a thouſand chimneys, and the various effluvia 


of numbers of perſons, &c. Add, that there is fire contained in all wa - No water with 
ter; as is evident from its fluidity, which is owing to fire alone. —_ 
There is always ſomething heterogeneous, therefore, remaining in 


water, as well as air; and as what is in the air neceſſarily mixes itſelf 


WE with water, it appears impoſſible to have ſuch a thing as pure water: 


] i | any other body of like kind, you will always have ſalt remaining. Nor,” 


if you percolate it thro? ſand, or ſqueeze it thro* pumice, or paſs it thro? No operarionte: 


make water 


can diſtillation render it pure; ſince it leaves the air therein, which 


W abounds in corpuſcles of all ſorts. Accordingly we find that water, 


tho diſtilled again and again, never fails to leave fæces behind; which 
Mr. Boyle aflures us has been proved, even to the hundredth diſtil- 


lation, 
Some years ago, I placed a large chemical veſſel on the turret of 


our academy, in a clear night, when not a breath of wind ſeemed' 


ſtirring; in order to gather the water, as it fell, in form of dew, or 


ö / | hoar-froſt : hoping that by the great height of the place, and the pre- 
WE cautions I had taken to prevent the admixture of any foreign matter, 


Wo moſt of its purity known, only amounts to its being clear of this or 


I ſhould have water in all its purity. But tho the water thus pro- 
cured, was the pureſt I had ſeen; yet, by a gentle diſtillation continued 
„ for the ſpace of a month, with a heat no greater than that of the human 
body, it left fæces full of various ſorts of heterogeneous particles. 

Hence I am convinced no body ever ſaw a drop of pure water.. The 


3 that: 
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that ſort of matter. It can never, for inſtance, be quite deprived of 
ſalt; fince air will always accompany it, and air has always ſalt. 


Water an univerſal Inſtrument. 


Water concern's ATER is an univerſal inſtrument, concerned in almoſt all ope- 
7 CEE rations: for there is no air without water, as we have already 
; | ſhewn; nay, and what is more extraordinary, there is no fire without 
Contained in al water, A ſingle grain of the moſt fiery ſalt, which in a moment's time 
un. will penetrate thro' a man's hand, readily imbibes half its weight of ya 
1 45 ter, and melts even in the drieſt air imaginable. Thus ſalt of tartar, 
1 placed in the drieſt air, and near the hotteſt fire, will attract or im- 
9 þibe water; and by that means increaſes conſiderably its weight in 2 
ſmall time. So in the drieſt ſummer's-day, bring up a veſſel, e. g. of 
Tn all ploces. pewter, with ice in it, from ſome cold ſubterraneous place, into the 
hotteſt room; and it ſhall no ſooner be entred, than its whole ſurface 
will be covered with little drops of water, gathered from the conti- 
guous air, and condenſed. by the coldneſs of the ice. Thus the win- 
dows of all hot places are continually found wet on the outſides; ſo 
that water is diffuſed every where, Which is further confirmed by the 
follow ing experiment: » b e 1 
I took a quantity of rightly prepared oil of vitriol, and expoſed it 2 
long time to a violent fire to ſeparate all the water, as much as poſ+ 
ſible, from the ſame ; afterwards, by only ſtanding a little while in-the 
| air, it contracted freſh water apace : ſo that it ſoon. afforded me a 
Hertſhorn as Conſiderable quantity more. I have harts-horn which has been kept 
„ for forty. years, and is as hard and dry as any metal; ſo that if fruck 
* * _ againſt a flint it will yield ſparks of fire. And yet this very hart 
horn, being put in a glaſs veſſel and diſtilled,” afforded me 5th of its 
Plentifully quantity of water. We have known bones dead and dried twenty five 
Jound in dead years, and thus become almoſt as hard as iron; which yet, by diſt 
len, jation, afforded half their weight of water: and the hardeſt ſtones, 
ground and diſtilled, do always diſcover a portion thereof. 


Opinions of Philoſophers concerning Water. 


Water held the T HALES, the Mileſian, held, that all things were made of water; 

ſeminal mar- which opinion he had probably borrowed from the Avritings 

cer of «tt things. Mpſes , where he ſpeaks of the Spirit of God's moving on the face 
of the waters. i 


© the Spirit is (ſaid to have brooded, 3s the 
© univerſal matter; was our elements) 
© water; ſince, tho we ſhould ſuppole : : 


* With regard to this, Mr. Boyle obſerves, 
© That he ſees no neceſſity to conceive, that 
the water mentioned by Moſes, on which 


A ciſcharged 


Theory of CHEMISTRY. 


After him, Baſil Valentine, Paracelſus, Van Helmont, Centivoglio, and others, 
have maintained, on his principles, that water 1s the elemental matter, or 
ſtamen of all things; and that. it ſuffices for the production of all 
things: which Helmont endeavours to prove from the following expe- 


riment. ; 
He burnt a quantity 


water, he drew out all the ſalt. 


of earth in a potter's veſſel, till ſuch time as 
all the oil it contained was quite conſumed ; then mixing it up with 
The earth thus prepared, he put in 


an earthen pot, ſuch as is uſed by gardiners; and took care that no- 
thing but rain-water could enter into the ſame. And yet a willow 
being planted in this earth, grew up to a conſiderable height; whence 
he concluded, that water was the only nutriment of the vegetable 
kind, as vegetables are of the animal *. 


© have been an agitated congeries, conſiſting 
« of a great ch of ſeminal principles, and 
« of other corpuſcles fit to be ſubdued and 
« faſhioned by them, it might yet be a body 
© fluid, like water, in caſe the corpuſcles it 
« was made up of, were, by their Creator, 
© made ſmall enough, and put into ſuch an 
actual motion as might make them all roll, 
and glide over one another. And as we 
© now ſay, the fea conſiſts of water, not- 


« withſtanding the ſaline, terreſtrial, and other 


© bodies mixed with it; ſuch a liquor as the 
former might well be called water; becauſe 
© that was the neareſt of the known bo- 
© dies whereto it was like, But that bodies 
© may be fluid enough to appear a liquor, and 
© yet contain corpuſcles of a very different na- 
© ture, appears from expoſing a quantity of 
© vitriol in a ftrong veſſel ro a competent 
* fire; for tho it contains aqueous, earthy, 
© ialine, ſulphureous and metalline parts, yet 
* the whole maſs will at firſt be fluid, and 
© boil like water.“ Scepr, Chem. 

Dr. Liſter's ſentiment is not very remote 
from this ; he imagines ſea · water to have been 
the only element created at the beginning, be- 
fore any animal or vegetable; or even be- 
fore the ſun himſelf, Freſh water he ſuppoſes 
to have aroſe accidentally, after the creation 
of theſe; and to owe its origin to the va 
pours of plants, the breath of animals, and 
the exhalations raiſed from the ſun, De Font. 
Med, Ang. 

Dr. Halley is of another opinion: he takes 
it for granted, that the ſaltneſs of the ſea 
ariſes from the ſaline matters diſſolved and 
Imbibed by the rivers in their progreſs, and 
with their waters into the ocean; 
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_ conſequently, that the degree of ſalineſs 


is continually and gradually increaſing. On 
this hypotheſis he even propoſes a method for 
determining the age of the world : for two ex- 
periments of the degree of ſalineſs, made at 
a large interval of time, will, by the rule of 
proportion, give the time wherein it has been 
acquiring its preſent degree, Philoſ. Tranſatt. 
N* 344. ; 

* Tho Helmont produces no inſtance of any 
mineral body, and ſcarce of any animal, ge- 
nerated of water; yet a French chemiſt, M. 
de Rochas, affords us an experiment, which 
if it ſucceeded as he delivers it, is very re- 
markable, © Having, ſays he, found ſur- 
* prizing things from the natural operation of 
© water, I was willing to know what might 
be done with it by art: I therefore took 
pure water, and by a heat artificial, conti- 
nual, and proportionate, I prepared and 
diſpoſed it by the coagulation, congelation, 
and fixation, till it was turned into earth ; 
which produced animals, vegetables, and mi- 
nerals. The animals moved of themſelves, - 
eat, (Fc. and by the anatomy I made of 
them, I found them compoſed of much ſul. 
phur, little mercury, and leſs ſalt. The mi- 
nerals began to grow and increaſe, by con- 
verting into their own nature one part of 
the earth theteto diſpoſed; they were ſolid 
and heavy. 

For the generation of living creatures, both 
vegetable and ſenſitive, it need not ſeem in- 
credible; ſince we find that our common 
water, Which is often impregnated with va- 
riety of ſeminal principles, long kept in a 
quiet place, will putrefy; and then too, per- 
haps, produce moſs and little worms, or other 
inſets, according to the nature. of the ſeeds. 
that were lurking in it. Boyle's Scept. Chemiſe. 


The 


Helmont*s cx- 
periment to 
prove it. 
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Pure water 
affords no nu- 
tri ment. 
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The Tame thing Mr. Boyle likewiſe argued from a fimilar expe- 
Diſpreves by | riment. But Dr. F/codward ſhews that they were both miſtaken : he 
. war 


proves, that water contains in it divers extraneous corpuſcles, and that 
ſome of theſe are the proper matter of nutrition ; water being found 
to afford ſo much the leſs nouriſhment, the more it is purified : thus 
mint planted in water purified by diſtillation, will not grow ſo faſt as 
if put in water not diſtilled; and if the water be diſtilled three or 
four times over, the plant will ſcarce grow at all, or receive any 
nouriſhment from it. So that water, as ſuch, is not the proper nutri- 
ment of vegetables, but only the vehicle thereof, which contains the 
nutritious particles, and carries them along with it, thro” all parts of 
the plant. So that a water-plant, e. g. a naſturtium, being put in a 
glaſs veſſel, full of water, will be found to contain the more ſalt and 
oil, the muddier the water is; in effect, water nouriſhes the leſs, the 
more it is purged of its ſaponaceous ſalts : in its pure ſtate, it may 


ſuffice to extend, or ſwell the parts; but affords no new vegetable 


All bodies held 


matter. | | 
Helmont likewiſe imagined, that all bodies might be converted into 


convertible inte pure elementary water *. From mixed bodies, tis certain, we can dray 
Particularly all water, oil, ſpirit, ſalt and earth. Now ſpirits cannot be better repreſented 


ſpirats. 


Calts., 


Acid ſalts, 


than by alcohol of wine; which, Helmont affirms, may be ſo united with 


water, as to become water it ſelf f. 
As to ſalts; (alt of tartar well calcined, being laid to liquify in air, 


will depoſit an earth; and if it be then committed to diſtillation, will yield 


a conliderable quantity of inſipid water; inſomuch, that if it be urge 
with a vehement fire, the ſalt will almoſt all vaniſh, and nothing faline 
remain either in the water or the earth. Whence Helmont concluded, that 


all ſalts might be converted into water. As to the converſion of acid 


ſalts into water; ſea-ſalt, recover'd from the acid ſpirit of ſea-ſalt and 
oil of tartar, melts into water, as much as into oil of tartar. Laſtly, 


*. Helmont affirms, that his alkaheſt ade- | zartari dulcified, by diſtilling ſpirit of wine 
quately reſolves plants, animals, and minerals, | from it, till the ſalt be ſufficiently ſaturated 
into one liquor, or more, according to their | with its ſulphur, and till it ſuffers the Jun, 
ſeyeral internal differences of parts ; and that | to be drawn off as ſtrong as it was pourt 
the alkaheſt, being abſtracted from theſe li- | on) when the ſalt of tartar, from which it it 
quors, in the ſame weight, and with the ſame | diſtilled, hath retained or deprived it of the 
virtues as when it diſſolved them, the liquors 2 parts of the ſpirit of wine, tbe 
may, by frequent cohobations from chalk, or | reſt, which is incomparably the greateſt pat 
ſome other proper matter, be totally deprived |] of the liquor, will turn to — m. 
of their ſeminal endowments, and return at | Corroſive ſpirits, ſays Mr. Boyle, about 
laſt to their firſt matter, inſipid water. © in water; which may be obſerved, b) er 

7 Tho ſpirit of wine exquiſitely re&ified, | * tangling and ſo fixing their ſaline parts, 28 10 
ſeems of all liquors the moſt free from water, | © make them corrode ſome proper body ; U 
yet even this is by Helmont affirmed to be | © elſe, by mortifying them with ſome ©" 
materially water, under a ſulphureous diſguiſe ; | © trary falt, which wil turn them into pliſeg® 
for, according to him, in making Paracelſus's | Boyle's Scept. Chemiſt, 3 
balſamus ſamech (which is nothing but ſal | 


lis 
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Oils run in great meaſure into water; and, tis probable, might be con- 
verted wholly into the fame f. | 2 N : 

If this be true, it ſhould ſeem that earth alone is unchangeable ; and 
that water is the matter whereof all things are compoſed : whence © 
| ſome philoſophers deduce the reaſon of the Latin name Aqud. But the 
truth is, we have not experiments ſufficient to warrant ſuch conclu- 
ſion ; pure, elementary water being wanting to make experiments upon. 


S} 1 Huidity of Water. 


FT ATER is fluid; but this fluidity is not natural thereto, but ex- 

traneous and violent. For, naturally, it is of the cryſtalline kind; Weter nateraly 
and accordingly, wherever: a certain degree of fire is wanting, there . 

ve ſee the water become ice. That this ice is the proper effect of the 

W want of heat, and not of any additional ſpicula introduced into the 
water, as Mariotte and others contend, is evident enough, were it only 

WE hence, that on this ſuppoſition it could not penetrate the ſubſtance of 

all bodies, as we find it does, and even that of metals. | -.;; oy 

This water, in its ſtate of ſolution, never remains at reſt: Its parts 4 in mo- 

are in perpetual motion; as was firſt diſcovered by the Bench, with the #ion. 
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+ © 'Tis ſurprizing to obſerye, bow great 
© a ſhare of water goes to make up ſeyeral 
bodies, whoſe forms promiſe nothing near 
o much: Eels, diſtillation, yielded me 
= * ſome oil, ſpirit, and volatile ſalt, beſides the 
_ 4: mortuum; yet all theſe were ſo dif 

WW proportionate to the phlegm, that they ſeemed 
s bave been nothing but that coagulated ; 
= wich, likewiſe, ſtrangely abounds in vipers, 
bo chey are eſteemed very hot in opera- 
bon, and will, in a convenient air, ſurvive, 
bor ſome days, the loſs of their heads and 

We hearts, Human blood it ſelf, as ſpiricuous 

and elaborate a liquor as tis reputed, ſo 
_ bounds in phlegm, that diſtilling ſome of 

aon purpoſe to try the experiment, out 


: : | of about ſeven ounces and an half, we | 
en near fix of phlegm, before any of 


ese operative principles began to riſe.” 

17. 3 Chen fl. a veg | 

We * Thus Mr. Boyle; Ice is uſually ſaid to 

E: | be water brought into a preternatural ſtate 
dy cold; but with regard to the nature of 


Now this 


c things, 3 aſide our arbitrary ideas, it 

might full as juſtly be ſaid that water is ice 
preternaturally thawed by heat. | 
urged that ice, left to it ſelf, will, upon the 
remoyal of the freezing agents, return to 
water; it may be anſwered, That not to men- 
tion the ſnow and ice which lie all the ſum- 
mer long on the Alps and other high moun- 
© tains, even in the torrid zone, we have been 
© aſſured that in ſome parts of Siberia the ſur- 
© face of the ground continues more months 


K KX A a M a * 


of the year frozen by the natural tempera- 


© ture of the climate, than thawed by the heat 
© of the ſun ; and that a little below the ſur- 
face of the ground, the water which chances 
© to be lodged in the cavities of the foil, con- 
* tinues in a ſtate of ice all the year round: 
© ſo that when in the heat of ſummer the 
© fields are coyered with corn, if you dig a 
* foot or two deep, you ſhall find ice and a 
* frozen ſoil.” Natural and freternatural 
flate of bodies. 


Sſ | among 


If it be 


beip of microſcopes; and is further confirmed from this, that if a little ea 
+4 alben be ſuſpended in the middle of a veſſel full of water, the ſaffronſ#»1ions, 
colour will, in a little time, form, as it were, a kind of atmoſphere 

around, and at length be diffuſed thro' the whole water. 
could no way be effected without a motion of the watery particles 


20 
4 * 8 1 


The microſcope. 


Specific gravity 


water perpe- 


_ really 


The 
Ln 
Rain, 


Then ſpring-wa- The next, in point of purity, is ſpring-water This, according ' 


Jer. 
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nong each other, Add, that if you caſt a quantity aof the drieſt ſalt 
in the coldeſt weather, into water, it will. ſoon be diſſolved; which 
argues the continual motion of the particles of that element ||. 
I have more than once filled a. large, wide veſſel with water, an 
narrowly watched it with: a good microſcope; but never could Pere 


- 


ceive it without ſome ſort of undulatory motion. „ 
Water ſcarce ever continues two moments exactly of the ſame Weight 
but is always varying more or leſs, by reaſon of the air and fire col. 
tained in it: thus, if you lay a piece of pure limpid ice in a nic 
balance, you will never find it continue in æquilibrio. The expanſig 
of water in boiling, ſhews what effect the different degree of fire hu 
on the gravity of water. | nt i ie | 
This uncertainty makes it difficult to fix the ſpecific gravity of yz 
ter, in order to ſettle its degree of purity; but this we may ay j 
the general, that the pureſt water we can procure, is that which weigh 
880 times as much as air. However, neither have we any tolerbl 
Randard in air; for water being ſo much heavier than air, the mon 
water is contained in air, the heavier of courſe muſt it be: as, in eg, 
the principal part of the weight of the atmoſphere ſeems to ariſe fron 
4 the water. | 
vreſt a- Of all waters, the pureſt is that which falls in rain, in a cold ſeaſon, 
vater, and a ſtill sky; and this we muſt be contented to take for elementa 
water. The rain-water in ſummer, or when the atmoſphere is in cons 
motion, tis certain muſt contain infinite kinds of heterogeneous mit 

ter: Thus if you gather the water that falls after a thunder-clay, in 

a ſultry ſummer's day, and let it ſtand and ſettle, you will find a re 

ſalt ſticking at bottom. But in winter, eſpecially when it freezes, the 
exhalations are but few; ſo that the rain falls without much adult 
ration : And hence, what is thus gathered, in the morning time, 

found of good uſe for taking away ſpots in the face; and that g 
thered from ſnow, againſt inflammations of the eyes. Yet this nir 
water, with all its purity, may be filtred and diſtilled a thouſand times 

and it will ſtill leave ſome fæces behind it; ſo that to procure tie 

pureſt water poſſible, a man muſt look for it in a large, ſpacious pla 

in the winter time, when the earth is covered with ſnow, and its port 
locked up with froſt, | 


varying. 
5 


* 


Dr. Haley, is collected from the air it ſelf; which being ſaturated vil 
water, and coming to be condenſed by the evening's cold, is dr 


ſalt to the water. It may have aroſe from f 
mutual attraction between the particles 
water, and the ſalt ; which being ſtrong® tho 
that between the particles of the (alt, # 
induce a ſeparation thereof, and occaſion ti 
to recede from each other, and diffulc 
[ ſelyes throughout the water. 4 
ga 


Tbeſe inſtances of the ſolution of ſalts 
in water may be accounted for on Sir Iſaac 
Newton's principles, without ſuppoſing the 
particles of the fluid in continual motion. True, 
to effect a ſolution, there muſt firſt be mo- 
tion; but that motion need not be ſuppoſed 
io have exiſted before the application of the 


— 


Theory of OUE MISTRAL. 
inſt the cold 1 ; where being further condenſed. and 

collected, it gleets do 

ter, which before floated in the atmoſphere in form of vapour, bein 

thus brought together, at firſt forms little ſtreams, ſeveral of hi 

meeting together form rivulets, and theſe, at length, ο,j,a l. 


| (alt, or ſulphur, or vitriol, or iron, or copper, or the like; the water 
becomes medicinal: but the baſis, it may ſtill be obſerved, is rain- 
water = | 


it is depoſiting what heterogenous matters it contained. And hence the 

| antient poets and painters repreſent the deities of ſprings and rivers,” as 

combing or carding their waters. They alſo paint them as holding 

nan inclined urn, or veſſel, out of which the water continually flows. 
Hence Virgil | | a oh | 

Z Pocula ſunt fontes liguidi, aut exercita curſu 


C 


For while the river drives on its waters in an uninterrupted ſtream; 


it, either from exhalations, or from the ground it waſhes, gradually, 
either fink to the bottom, or are drivea to the ſhore, 
| However, as there is ſtill found ſea-weed, with ſnails, toads, and o- 
ther animals, in rivers; it follows, that river-water is not ſo pure as 
that of ſprings f. 6.2 dog if wool en we i 
But what water deſcends from ſprings, on the tops of mountains, is ge- 
WE ncrally pretty free from heterogeneous bodies; and as ſuch, is much com- 
vended by the antients as conducing to long life: Herodotus relates, that 
ome people drank a water which was ſo very light, that all woods 
inmerged in it immediately ſunk to the bottom; and Zppecrates him 


Some ſprings are much more copiouſly | <. will have a very offenſive ſcent ; the com- 
wömpregęnated than others; and therefore will | mon putrefaction of ſtagnant water m 

bear a greater dilution by rain- water: Thus, — us: yet 'tis found, if that be kept 
—_ tho 1 have found more than one of our | < long enough, tho in the ſame veſlel, and 
„% ferruginous ſprings, eſpecially thoſe | * a hotter climate; it will at length grow 
near London, too much weakened by water | © ſweet and potable again. Several other 
WT {bat rained into them; yet upon (carefully | waters have the ſame faculty of recovering 
ins bow much of that fluid ſome German | © after putrefaction, as well as that of the 
WE [paw-water, which came very well condi- | Thames, whereto tis uſually ſuppoſed pecu- 
SE '!on<d to London, would bear, it appeared, | © liar. And having had the curioſity to try 
that when this was diluted with no leſs than | © how the rougher kind of water, that will 
| thrice its weight of rain-water, it ſtil! re- | © not bear ſoap, might be remedied ; an in- 
tained ſtrength enough to produce a purpliſh | © duftrious ns" + whom I employed, aſſured 


ws © 


5 | Colour, with freſh powder galls.” Boyle's | * me he had met with pump-waters, that barely 
at. Hiſt, of Mineral Waters. . © by ſtanding a few days, would gain this 1 —4 
1 That the Thames-water, when car-{] © perty.* | Boyle's Uſefulneſs of Exper. Philoſ. 
ried long voyages, and into hot climates, 
82 ſelf, 


Spring - water becomes the better by running; for during all its courſe, a 


all its ſalts, with all the vegetable and animal matters drained into 


31 


wn, or diſtills, much as in an alembic. This wa- River-warer, 


If ſuch water chances to flow over ſtrata, or beds, wherein there is 1 
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Theory of CREMUISTRI. 


felf," in his treatiſe de Aere, Aqua & Locis, obſerves, that the lightes 


Water is the beſt f. | 


Waiter always 
yields earth, 


nd ed 
— 4 into 
*, 


The pureſt water we can any way procure, is that» diſtilled fron 
ſnow, gathered in a clear, ſtill, pinching night, in ſome very high place; 
taking none but juſt the outer or ſuperficial part thereof: by - a nun- 
ber of repeated diſtillations hereof, you will ſeparate the greateſt part 
of the earth, and other fæces, and thus have a pure water. 

Howeyer, water can never be diſtilled ſo perfectly, as to have 0 
thing heterogeneous therein: Mr. Boyle relates, that a friend of his 
diſtilled a quantity thereof an hundred times; who found at lengt 
that he had got rths of the quantity of water, in earth. Hence |; 
concludes that the whole water might, by further proſecuting the ope 


+ Phyſicians generally 1 ſuppoſe the light and; * lution of fine ilyer; made in aque fri 
A. moſt wholeſome; ſo that an een eee 
eaſy contrivance to know when water has | pitate the metal in form of a white ak 
TVT 

ve 8 7 
Africa into England was found, by common | * ſo few Gains corpuſcles, they — 9 0 0 
ſcales, to be ſpecifically lighter than ours, by | * faintly, upon the diſſolved particles of fire; 
af cyt wil For bar fag: 011 hs © of ety wed og 
0 water r | iteneſs. immediately enſued, a 
22 ſcarlet or other particu ar colours. * periment has taught me to avoid fuch w 

Dr. Hook has contrived a water-poiſe, which | © ter, and to uſe in its ſtead rain · water U 
may be of good ſervice in examining the pu- that which had been freed from its ſi h 
rity, ec. of water: It conſiſts of a round | gentle diſtillation.” Boyle's Uſefil. of Expt 

(s ball, like a bolt-head, about three inches | Philoſ. | | 
rr ee 
of an inch; w n . ea - water ſweet: M. Hauton had a 
ſo as to make it but little heavier than a | for this b which he at length diſcorent 
pure, ſweet water, and thus fitted to one end | in the Hi ory of the Royal Acadeay. | Wi 
of a fine balance, with a counter-poiſe at the | conſiſted in firſt 1 the water il Bn 
—＋ — the leaſt r even * oil of * regen Wing, 5 * 5 

of ſalt to a quantity of water an | trating it thro* a iar fort 
lach of e emerge — the = — mixes * it, and ſuffers to fe wk 
ter, more id before. Philoſ. Tranſ. | bottom. er theſe three operations, che n 
Ne 197. k | ter remains perfectiy wholeſome. 

It is generally granted, that thoſe waters, Dr. Liſter holds, that ſalt: water is rene 
ceteris paribus, are the beſt, as well for whole- | freſh by the breath of plants growing is #; 
ſomenels as other various cxconomical uſes, cc. | and accordingly gives us an experiment 1 
that are freeſt from ſaltneſs ; which is an ad- | in ſome common ſea-weed, or alga mn 
yentitious, and in moſt caſes a hurtful quality being ſet in a glaſs body of ſalt- water, di 
in waters. Mr. Boyle therefore contrived a | every day, without any fire, a quantity of pa 
2 extraordinary method of examining the | potable water. Philoſ. Tran. N 156 
freſhneſs and ſaltneſs of waters by a precipitant, | The thawed ice of ſea-water is offen . 
which could diſcover one part of ſa!t in 1000, | in Amſterdam for brewing. And Barben 
rere 

.* 8 c 
to keep 8 — Ibid, wes + 3 If the = of the ſea-watt'® 

I have often found an unſuſpected ſea- | * thawed, it loſes its ſaltneſs; 45 ba td 
* falt in water, by pouring thereimo a ſo- | lately tried by a profeſſor in our univeli 


A 
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ration, be converted into earth *, But it ſhould be conſidered, that Withour fufi- 


the water can never be removed or poured into any veſſel, without the . 


mixture of ſome duſt therewith : ſo, neither can the luting of the veſlel 
be diſtilled without loſing ſomething every time. I ſhould rather con- 
clude, therefore, that the water thus often diſtilled, acquired ſtill new 
earth from the duſt continually floating in the air. This duſt appears 


very ſenſibly in a dark place, where, after we have ſtaid a-while with- - 


out any motion, or the leaſt wind to raiſe a duſt, upon admitting a 
| ray or two of the ſun thro' a little aperture, we ſhall. perceive the 
air ſwarm with legions of floating particles of duſt : The like ma 
be concluded from a black cloth; which, tho expoſed in the ſtille 

place, ſhall ſoon be covered over with thick duſt. 

1 have taken ſome of the water, mentioned above, to have been 
gathered on the turret of the academy ;. and after diſtilling it by a 
gentle fire, for the ſpace of four months, it has appeared perfectly pure; 
and yet, leaving it to reſt in veſſels exactly cloſed, it would conceive 
a ſlender kind of weedy-matter, ſomewhat like the ſtamina of plants, 
or the little tuſts of a mucilage. 

And yet a Roman chemiſt ſhutting up a quantity of pure water, in 2 
veſſel ſealed hermetically, Schottus, who ſaw-it in Xircher's Muſeum, after 
it had been ſo kept upwards of fifty years, affirms that it ſtill remained 
clear and pure, and ſtood to the ſame. height in the veſſel as at firſt, 


and had not the leaſt ſediment at bottom f. 
| Chemical 


This inſtance. of the conyertibility of 55 ding, that he found no cauſe to ſuſpect, that 
water into earth, is ſo conſiderable, that. it | © if he bad continued to re · diſtil the ſame por · 
may deſerve to be delivered more at large: tion of water, it would have yielded him 
The author relates, That having put a | more earth. Laſtly, a very ingenious per- 
* conſiderable quantity of diſtilled rain - water] * ſon, who had tried various experiments on 
© into a clean glaſs body, and fitted it with] ©- rain-water, put him beyond all doubts about 
* a head and receiver, he ſuffered. it to ſtand | © this tranſmutation: for he ſolemnly af- 
© in a digeſtive furnace, till by the gentle | © firmed, on experience, that rain-water, even 
« heat thereof, the water was totally ab- © after diſtillation in very clean glaſſes, near 
« ſtrated, and the veſſel left dry; when | © two hundred times, afforded him this white 
being taken out of the ſand, he found the | earth, and that more conſpicuouſly in the 
« bottom of the glaſs wholly covered with | latter diſtillations than in the former.” Boyle 

2 whitiſh ſubſtance ; which being ſcraped | of Forms and Qualities.. . 

© off with a knife, appeared to be a fine  Þ *Tis diſputed whether or no water be con- 
© earth, without any manifeſt taſte,— This | yertible into air. In the vapours daily raiſed, 
© encouraged him to diſtil the rain-water a- | we find water rarefied to a great degree, ſo 
* gain, in the ſame glaſs body; in the bot- | as to take place in the atmoſphere, and help 
© tom whereof, when the water was all drawn | to compoſe a conſiderable part of what we 
© off, lay more of the like earth, which con- call air; and even to contribute to many of 


© firmed his conjecture, that the earthy powder | the effects aſcribed to the air: But ſuch va- 


* might be a tranſmutation of ſome parts of | pour-air has not the characters of true per- 
* the water into that ſubſtance. Herein he | manent air, being eafily reducible into water 
nas farther encouraged by a phyſician, who | again. So, in digeſtions and diſtillations, tho 
aſſuted him, that he had frequently found | water may be rarified into vapours, yet it is 


* ſuch white earth in rain-water, after diſtil- | not really changed into air, but only divided 
© Ting the Came many times ſuccefliyely ; ad- I by heat, and diffuſed into very minute parts; 
2 | T. 


which 


% 
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ifferences „ Chemical operations ſucceed” differently, according to the difference 


Dig 
2 of water: We frequently obſerve a ſurprizing diverſity in the effect of 


7 * * — 
; * * 
* 
4 
* 
NS 


3 being otherwiſe accountable for, has given many a handle to call the 
experiments in queſtion. But it is my opinion, that the difference of the 

water, uſed by the different operators, may be one great cauſe of that 
variation: thus, if you uſe water gathered in a place where the air 
is very cloudy, the great number of toreign bodies thence imbibed into 
the water, may make a great alteration in the effect of the experiment 
So pure water, void of ſalts, is beſt for producing the arbor diane; 
and if you attempt to make it with a water impregnated with ſalts, 
the experiment will not ſucceed: And hence it is, that many chemiſt 
held this tree a chemical non entity. The water of Leyden, being te- 
plete with a vitriolic alum, diſcharged into the ſame from the dyers 
veſſels, we have already obſerved, is much better for dying of ſcarlet 
than the waters of Haerlem, Delpht, Amſterdam, or any other place in 
the ſame country. Add, that the water gathered in pits, near ſtables, C. 
becoming nitrous, excells all others for fertilizing the ground ; tho the 
ſame circumſtance renders them the leſs proper for numerous other ope- 
rations. ' 578 


DPenetrabilty of Water. 


Water the moſt A TER is the moſt penetrative of all bodies, next after fire; {or 
Lr e e Y which reaſon, it is very difficult to confine it: inſomuch, that: 
netrative of all » , R p * 
bodies exceps veſſel, thro' which water cannot paſs, may retain any thing. Nor is i 
fire, any objection, that ſyrups and oils will ſometimes paſs thro? veſſels which 
water cannot paſs; for this is not owing to the greater ſubtlety, or pe- 
netration of their particles, but to this, that ſuch veſſels are made of 
wood wherein rofin abounds, to which oils and ſyrups are men- 
ſtruums; ſo that diſſolving the reſin, they make their way thro” the 


which meeting together, preſently return to | © Tho no heat intervenes, ſays Mr. Bryl, 


— era che ſame operation, conducted after the very ſame manner; which not 


ſuch water as they conſtituted before. 

Water rarified into vapour in an eolipyle, 
will, for a while, have an elaſtic power, like 
that of air, and be driven out in a ſtream much 
reſembling air ; but the elaſtic power of this 
ſtream is manifeſtly owing to nothing elſe but 
the heat that expands and agitates the aqueous 
particles thereof; and when that heat is gone, 
the elaſticity and other aerial properties diſap- 
pear likewiſe. Rapid winds thus made, ſeem 
to be no more than mere water broke into lit- 
tle parts, and put into motion; ſince by hold- 
ing a ſolid, ſmooth, and cloſe body againſt it, 
the vapours condenſing thereon, will preſently 
cover the body wich water. 


perhaps motion alone, if vehement, mij 


ſuffice to break water into minute parts, 


© make them aſcend upwards, if they cannot, 
© otherwiſe, more eaſily continue their 2814 
< tion: For, I remember, that be:wixt Ly 
© and Geneva, where the Rhone is ſudden! 
© ſtraitned by two rocks, exceedingly near 
© other, that rapid ſtream, daſhing with great 
« impetuoſity againſt them, breaks part of 1 
© water into ſuch minute corpuſcles, and gs 
eit ſuch a motion, that a miſt, as it were, mi 
be obſerved at a conſiderable diſtance, 
© ariſing from the place, and aſcending hugh 
e into the air” Phyſ. Mechan. Exper. 


r 


ſpaces left 1 e Whereas water, as does not act on reſins, is retained | 
in theſe veſlels. 12 

* Water, however, does gradually make its way thro? all woods, and Pierceso mode, 
is only retainable in glaſs and metals: nay, it was found by experiment gad ont 
at Florence, that water ſhut up in a ſpherical veſſel of gold, and then . 
preſſed with a great force, made its way throꝰ the pores even of gold: 

So that the moſt ſolid body in nature, is permeable to water. Fa. | 
Ie: Water is even more fluid than air; for we account a body is more Wzter more in 
SS {uid than another when its parts will make their way thro' ſmaller pores : 21 <> 


* 


Now air, 'tis known, will not paſs thro' leather, as is evident by covering 


an exhauſted receiver therewith; but water goes thro? it with eaſe. wat | 

Again, air may be retained in a bladder; whereas water oozes thro**. | 

In effect, tis found that water will paſs thro* pores ten times ſmaller 

than air will. | | Fs | 

All that has been ſaid of air, with regard to the compoſition of bo- 

dies, holds much more of water ; as being both more penetrative and 

more ponderous. It enters the compoſition, therefore, of all bodies, 
ooch vegetables, animals and foſſils; and has this circumſtance peculiar 
WS to it, that it is eaſily v gene, from any of the bodies it unites withal; 
v nich cannot be ſaid of any other body. Fire, indeed, will penetrate | 08 
more than water; but then it is difficult to ſeparate it again from the | a 
wvovodies it is once fixed in; as is evident in red-lead, c. | 
WEE This property of water, joined with its ſmoothneſs and lubricity, ren- 4 proper ve- 1 
ders it fit to ſerve as a vehicle, for the commodious and eaſy con- 5 44. i 
veyance of the nutritious matter of all bodies: for in being ſo very ark 
= fuid, and paſſing and re-paſling ſo readily, it never ſtops up the pores, 
dot leaves room for the following water to bring on a new ſupply of ; 
WAS nutritious matter. e | 


Water renders many bodies ſohd and hard. 


T has been obſerved, that water does not adhere to bodies with a 
lentor or viſcidity ; as is the caſe in alcohol, oil, or the like bodies : 
thus it rarely leaves any ſtriæ on glaſs, nor is it to be drawn into ſtriz ; 
but it eaſily unites with them, and is eafily parted from them: Or- 
WE Cinarily it is even ſeparable from them by a gentle degree of heat; 
We <xcept from ſuch as imbibe it, as ſalt of tartar, oil of vitriol, &c. 
W from which it is not ſeparable without great difficulty. And yet the 
ſame water will cohere firmly with many matters, and bind them together, 


— — 


. u. Homberg is of opinion, that water J want of a wetting property, cannot do. As a 

We <bters ſuch narrow pores of animal ſub- | proof of this doctrine, he filled a bladder with 

ces, as will not admit the air, only be- | air, and compreſſed it with a ſtone, and found 92 
= cauſe it moiſſens and diſſolves the glutinous | no air to come out : but placing the bladder, 
mauer of the fine fibres of the membranes ; | thus compreſſed in water, that air eaſily eſcaped. 
= and alſo renders them more pliable and | Hiſt. de Þ Acad. Ann. 1700. p. 45. 
1 Citraftile 5 which are things that the air, for} 


ſo. 


5 
. * ? 


Theory of CHRMIS TRT. 
ſo as to form them into the moſt ſolid bodies. Tho it will appear very 
wonderful, that water, which is, as it were, an univerſal diſſolvent, 
EO " ſhould withal be a great coagulator.. yn 5 

Water cements, Thus water mixed up with earth or aſhes, gives them the utmoſt 
; 2 e firmneſs and fixity : The aſhes, for inſtance, of an animal, well incor- 
of many [odies, porated with pure water, and made into a paſte ; and this baked by 
<r wood. 2 vehement fire, grow into a cupel which ſhall bear the utmoſt effort 
of the refiner's furnace. Tis by water alone that our houſes ſtand : for 
take the water out of wood, and it becomes aſhes; or out of tyles, 
and they become mere duſt. #70 | 
Thus a little clay, dried in the ſun, becomes a powder ; which powder 
being mixed with water, fticks.again together; ſo that you may faſhion 
it at pleaſure: and this, dried again by a gentle fire, or in the ſan, aud 
then baked in a potter's oven by an intenſe fire, becomes little other Wn 
3 than a ſtone. Which is what mere water alone does; oil will not do it. 
Porcelain, So the Chineſe or Japan earth whereof our porcelain veſſels are made, 
which hold all liquors, and even melted lead it ſelf, is diluted aud 
wrought up with water. In eſtect, all the ability and firmneſs thatis 
ſeen in the univerſe is owing to water alone: thus ſtone would be an 
| incoherent ſand, did not water bind it together. | 
Bricks, Thus, again, of a fat, 28 earth, wrought up with water, and 
baked or burnt, we make bricks, tyles, and earthen veſſels, of ſuch en- 
ceeding hardneſs and cloſeneſs, that water cannot paſs thro them. And 
theſe bodies, tho to appearance perfectly dry and deſtitute of water; 
yet, if they be pulverized and put in a retort, and diſtilled, yield an in- 
credible quantity of water: Whence it appears, that the particles df 
water may be ſo diffuſed, and diſperſed thro bodies, as to cohere with 
{a >] them, and give them hardneſs (for the particles of ſand would never 
| 08 ſtick together without water) and yet may be fetched back again, and 
Metals, 3 to their former fluid ſtate. And the fame holds of metal; for 
the parings or filings of lead, tin, antimony, &c. by diſtillation, yield 
water very plentifully : And the ' hardeſt. tones, ſea-ſalt, nitre, vitrio}, 
ſulphur, &c. are found to conſiſt chiefly of water, into which they r- 
Salts, ſolve by force of fire, and loſe the coheſion of their parts. Thus it 
* you diltil ſal gemmæ, which is a very hard tranſparent body, like 
cryſtal, a good quantity of water will ariſe ; and then the body, which 
before was tranſparent, becomes opake, white, and friable. 
Limeſtone, The Japis calcarins, or lime-ſtone, being expoſed to the fire, affords 
a prodigious quantity of pure water; and the more of this water | 
r Pr the more friable does it become, till at length it commences 
a dry calx or lime; wherein, in lieu of the water ſo expelled, the fire, 
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the courſe of calcination, enters; which is expelled again, in its tum, 
Mortar, by pouring on cold water. Laſtly, of the water and calx tempered to- 
gether, ariſes a maſs, ſcarce inferior, in point of ſolidity, to the pt. 
mitive lime- ſtone. So that the /apis calcarius appears to be no more th 
limy- earth, bound into a hard ſubſtance by water. 


From 
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From what has been faid, it appears; that water is the ubiverſa! 
gluten, Which binds together the parts of all bodies: And hence: that 
> ſervation of Centivoglio,” Nature makes diamonds of à water well de- . 
purated and harden'd into a mas. | 
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HAT water. is not elaſtic, is evident hence, that it is incompreſ- Water :ncom: | 
ſible, or incapable,” by any means, of being reduced into leſs com- Hall. | 
paſs, tho urged with, the greateſt , weight: this we learn from that fa- - 
mous experiment made by order of the great duke of Taſcany; where 3 = 
a quantity of water being cloſely included in a hollow ball of pure | 

gold, and thus laid in a preſs,” with a prodigious force thereon 3: the Forced o | 
ball not being able to aſſume a more copious figure, to give more g. | 
room for the water ; and the water being incapable of condenſation ; ra- . R | 
ther than yield, it tranſuded thro? the pores of the metal; ſo that the 

ball was found wet all over on the outſide, Till, at length, making a cleft 
in the gold, it ſpun out with great vehemence: from which circum- | 
ſtance, 2 have concluded that it was elaſtic; but on weak grounds; 5 1 \ 
the impetus - wherewith the water darted out, being more probably 5 | 
os ing to the elaſtic force of the gold, which communicated that im- | 
WE preſſion to the water.. | {4 5 dar zaanſin | 

And hence we ſee the reaſon why blocks of marble ſometimes burſt % brocks of | 

in cold weather; and why water which has once filled a concave body, canons. "Xt | 1 
bet afterwards, by any means, comes-to be reduced into Jeſs compaſs, | | 
buorſts the veſſel; tho ever ſo ſtrong. This is very obſervable in a piece | 
ef braſs canon; which being filled with water, and the mouth exactly. | = 
WE oppcd ſo as to prevent all egreſs of water: If a cold night happens, ſuf- | q 
WE {cient to contract and conſtipate bodies; the metallic matter under- 14 
going the common fate, and the water refuſing to give way, the ca- 


oon is burſt aſunder with incredible violence. Tho others account, for | [ 
be ft from this, that the included water, in freezing, endeavours: = 
os expand it ſelf, or poſſeſs more room than before; which being de- | | || 


nied, it burſts thro? its reſtraint: E « 6 ; = 
= Some bring an argument for the elaſticity of water hence, that hot ase, expends i 
Later takes up more room than cold: But no legitimate concluſion can , Beat, and 
F tbe formed hence; for. in the hot water there is a good quantity of i 
fre contained, which interpoſing between the particles of the water, 
nales it extend to a greater ſpace, without any expatiſion of parts from 
= own claſticity. This is evident hence, that if water be once heated, 
ore is no reducing it to its former dimenſions, but by letting it cool 
an' which plainly ſhews, that the expanſion depends not on the elaſti- 
in of the parts, but on the preſence of fire. Water then, tho inca- 
ble of compreſſion or condenſation, may yet be rarified by heat, and, 
5 . 1% I. - bow kE of D ILE D. 158 gy, contracted 
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wg Theory of CH E M IS TRT. 
contraged by cold.*, S0 that firs may act on ſome. bodies that are u 


elaſti an 28125 nenne eee, 
If it be asked, how it happens that a body ſo light, fluid, and volz. 
tile, and which ſo eaſy a fire ſuffices to rarity, ſhould be ſo ſtubbom 
and incompreſſible? we ſee no other cauſe to aſſign, but the homo 
neity of its parts. If water. be conſidered as conſiſting of ſpherical 
or cubical particles, hollow withinſide, and of a firm texture, here vil 
be enough to account for the whole. Its firmneſs and ſimilarity wil 
male it reſiſt ſufficiently; and its vacuity render it light enough, G. 
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Properties of the Particles of Water. 


ROM what has been ſaid, we may ſettle ſomething as to the ny 
FT ture of the component particles of water : And. 
The particles of 19, The particles whereof water conſiſts, are, as to, our ſenſes, in 


water are ex- 


we" im all. finitely ſmall; as appears from their prodigious penetrative power. 

4 2, They are exceedingly ſmooth and flippery, void of any ſenſible 

| aſperities; as appears from their being ſo eafily ſeparable from other bo- 
dies they adhere to. "uf | | 


Solid. 3, They are extremely ſolid ; as appears from their cohering pi 
other bodies into a ſolid form. | 

. ens 4, They are perfectly tranſparent, and, as ſuch, inviſible: This ye 

anvi/bte, - gather, 19, From hence, that pure water incloſed in a clean veſſel her 

; metically ſealed, projects no ſhadow ; ſo that the eye ſhall not be abl 


I may be added, that a further degree of | ſtones. And another tradeſman complains 
cold, that is, ſuch a one as congeals water, or | that even implements made of bell - metal bs 
turns it into ice, does expand it. There are | ing careleſſy expoſed to the wet, have bet 
other ways to manifeſt this expanſion of | broken and ſpoiled by the water; which hari 
water by freezing: Mr. Boyle having poured | entred at the little cavities of the metal, ws 
a proper quantity of water into a ſtrong cylin- | there afterwards froze, and expanded ino ia 
drical earthen veſſel, he expoſed it, uncovered, | And Cabeus tells us, that he ſaw a buge vel 
both to the open air in froſty nights, and the | of exceeding hard metal, ſplit aſunder 
operation of ſnow and falt ; and found that I congealed water. : 
the ice produced in both cafes, reached higher Busbequius relates, That at Con 

than the water before *twas froze. CY obelisk, thrown from its 
So if a concave cylinder, made of any com- © in the city, had remained at its length 0 

; z till in later times an 2 5 


pact matter, be rightly ſtopped at one end with | © many ages 
wax, and filled with water at the other, and] wars. As, who for a certain ſum undenvd 
then that alſo be cloſed in the ſame manner; | © to ſet it again upon its baſe ; and haying® 
if, 1 ſay, this pipe be ſuſpended in the air |< this end prepared abundance of machine 
ſufficiently cold, the contained water will be | be therewith raiſed it within an inch of ® 
froze, and the 8 at both ends, or at | due height; then throwing water on is 
leaſt at one, will be thrown out ; and a rod | © ropes that ſupported the pillar, a 
of ice appear thereat, in continuation with | contracted and ſet it upon its bale. Þ 
the tube, my | render this the more credible, he l? 
A Stonecuiter complained to Mr. Boyle, that | mentioned by many eminent authors, 25 bf Wes 
ſometimes, thro the negligence of the ſervants, | been elſewhere pratiſed z and the id If 
the rain being ſuffered to ſoak into marble, the | lowed of by Galileo, f EE 
violent froſts coming on, would burſt the | : | 


Theory of CHEMISTRY, 

do diſcover whether the veſſel have water in it or not. 20, In that 
_ thc cryſtals of ſalts, when the water is ſeparated from them, loſe their 
—_ tranſparency. 3 | 


—_ bcing compreſſible : Des Cartes ſuppoſed the particles of water of an 
—_ cc-like form, to account for their lubricity ; but, on this footing, they 
could not be incompreſſible =. „„ | 
It is obſerved, that when ſalt is infuſed in water, it does not fill 
the veſſel in proportion to its own bulk ; whence it follows, that there 


5 ſalt. And hence again we gather, that the watry particles are ſolid 
and inflexible ; ſince, tho they have intermediate ſpaces, yet no force 
or weight can any way compreſs or croud them nearer together. 


From the whole it follows, that water, devoid of any heterogeneous 


admixture, conſiſts of exceedingly minute, penetrative, fluid, ſlippery, 
WE ſclid, ponderous particles; and conſequently, approaches near to t 
nature of mercury: And hence that obſervation of the antient che- 
= miſts, That mercury is the only body in nature that diſſolves; alluding to 
de menſtruous virtue of water. Be | 


Water infipid and inodorous. 


ee, but from ſome ſalt, vitriol, or other bodies mixed with it: And 
accordingly, all the waters that are ſavoury, as thoſe of Zaly, &c. and 
which are recommended by the phyſicians for medicinal uſes, are al- 
Ways found to depoſit a quantity of ſome of theſe foſſils. 


Provided it be pure; ſo that water might remain imperceptible to us 

crc it not for our ſenſe of touching, 

Vater, therefore, appears to be perfedly indifferent as to the aſſuming 

of all forms: Centivoglio maintains, that if it happen to fall in a place 
v bere there is, e. g. pure cinnabar, or any other matter, the water will 
oin with them all, and become what they are: which opinion falls in 
Vith that of 7hales and Paracelſus above-mentioned *®. And hence it is, 

bat water is called a ſecond mercury. 8 


WW” * All birds, beaſts, and fiſhes, inſects, . yields a ſediment, and a ſpirit but before 
trees and vegetables, with their ſeveral parts, . putrefaction, is fit nouriſhment for animals 
ow out of water, and watry tinctures and | © and vegetables. And, among ſuch various 


a, and by putrefaction, returnagain into | © and ſtrange tranſmutations, why may not 
| 1 Jar, ſubſtances, Water, ſtanding a few | nature change bodies into light, and light 
F_ ne in the open air, yields a tinQure ; |* into bodies. Newton's Opticks, p. 349» 350. 


(like that of malt) 


ſtanding longer, 


| & 22 
2 The 


3% They are very rigid and inflexible ; as appears from their not Rigia, 


: | muſt be ſome little ſpaces between its particles, to admit thoſe of the 


PF | WOES is the moſt inſipid of all bodies; for the taſte we Water void 
1 ſometimes obſerve therein, does not ariſe from the mere wa- . 


Nor does it appear, by any experiment, that water has the leaſt ſmell ; Und ſme 
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The ſolutive Power of Water. 


eter the only FOR what relates to water, conſidered as a menſtruum ; it diſſolve MM 
22 1, All ſalts, as ſugar, borax, &c. which air only diſſolves in vi. WAA 
g tue of the water it contains ; which fire only liquifies, and earth 
leaves untouched : ſo that water alone is the proper menſtruum df 
falt. 5 CN 5 2p 
The particles of ſalts, we have obſerved, can inſinuate themſelves iny 
the interſtices between the particles of water; but when thoſe interſtics M 
are filled with Ay At ehe ſame water will not any longer diſſole 
the ſame falt : but a ſalt of another kind it will; by reaſon its pu- 
ticles, being of a different form, will enter and occupy the vacancig 
left by the former: And thus, again, it will diſſolve a third or four 
0 9 567 ſalt, & c. So when water has imbibed its fill of common alt, i 
will ſtin diflolve nitre; and when ſaturated with that, it will difoke 
WED WT TITTIES NETTING EE 
«An of ſaline * 20, It diſſolves all ſaline bodies; it being the conſtituent character of: 
es, . . . . tr of be 7 - 981954 
N ſaline body, to be uninflammable, and diſſoluble in water. Hence var 
may diſſolve all bodies, even the heavieſt and moſt compact, as metal; 
inaſmuch as thoſe are capable of being reduced into a ſaline form; 
for theſe may be ſo intimately diſſolved by water, as to be ſuſtained 
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3 there in. CCW . 
Of ſepon ace: 3% It diſſolves all ſaponaceous bodies, i. e. all alcalious ſalts, and al 
bodzes. blended together: Thoſe two bodies make a ſapa, which is a ſaline body 


but not a ſalt. Now oil it ſelf is not diſſoluble in water, but the a& 
mixture of the ſalt here, rendering it ſaline, water readily diſſolves it. 

All the humours in the human body, are apparently ſaline, tho none 

of them are ſalt it ſelf, The ſame. may be Cid of the juices of i 
vegetables, excepting the oils ; which, accordingly, diflolve in water. 
| Salts are the active inſtruments of nature; and yet theſe do not 
unleſs diſſolved either by water or fire. 

A cryſtal is a glebe of ſalt, or metal, or both together: If now ju 
take ſea - ſalt, well dried, it will be white, and not tranſparent ; diſlel 
it in water, and after exhaling the water, it will become tranſpareth 
by reaſon of the water interpoſed between its parts. 

Diſſolxes glaſs. 4 It diflolves glaſs it ſelf ; for this, if melted with alt of tart 
becomes ſoluble in water. 5 3 


And gums. 5% It diſſolves all gummous bodies; this being part of the definitil F 
of a gum, that it diflolves in water; in contradiſtinction from 2 rel F 
Does nor diſ- But oleaginous bodies it leaves untouched: nay, and what is more e ] 
. z,. traordinary, it repels them; and by repelling, drives the oily pu- 0 
dies. cles into eddies. 1 „„ ai | | 
| If an hundred drops of oil be thrown upon water, all the ere FT 
drops, which before were perfectly diſperſed, will ſoon gather 99 8 
te 


ther again, and leave the water alone; ſo that there ſhould ſeem 2 


Fa 
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Theory of CHEMISTRY. 
ſome repugnance between water and oil, and ſome attraction between 
the particles of water, as alſo between thoſe of oil. Add, that wa- 
ter ſeems to repel all oleaginous, fatty, and adipous bodies wherein 
oil predominates ; and hence alſo it is, that the fatty parts in our 
bodies eſcape being diflolved by water. And 'tis, in all probability, 
by this means that fat is collected in the adipoſe - cells of all animals. 5 
5 Nor does water diſſolve ſulphur; for tho you boil ſulphur ever ſo Nor ſulpbur. 
long in water, it will ſtill remain untouched. 20 
; Nor does it diſſolve terrene or earthy bodies, but rather unites and Nor earth. 
conſolidates them; as we ſee in tyles, &c. Water, however, mixed 4a; ar 
RS with acali ſalts, diſſolves oils and oily bodies: thus, tho mere water, 44 70 ir 
1 | . 4 +». makes it diſ- | 
BS poured on greaſy wool, be repelled thereby, and contributes nothing ſelve oil, &c. _ 
BS towards cleanſing of the ſame; yet mix a ſtrong lixivium, or an alkali | | 
ſalt with the water, and it then readily diflolves and abſorbs all that | | 
was greaſy and oleaginous: and thus it is woollen clothes are ſcoured. 
| But neither will water alone do, as being immiſcible with oil ; nor 
Vin any other ſort of ſalts; for ſea-water, with all its ſalt, will never 
W waſh out any oily impurities. So, in the ordinary methods of ſcouring 1 
and fulling, the ſtuffs are waſhed in ſtale, putrified human urine, which | 
is known to be a thorow alkali. N 
. = Laſtly, it does not diflolve reſins; as we conceive a reſin to be no Does nor dif- 
cotder than an inſpiſſated, or concentrated oil. ſolve reſins. 


Concretion of Water into Cryſtals. 


AFTER water has diſſolved a body, it grows, and hardens to- 1275 js 
| gether with it; and if the body be of the ſaline kind, forms. ne, inte 
cryſtals, and retains the ſalt in that form. Salts, while thus joined with“ 
water, aſſume various figures: the cryſtals of ſea-ſalt, e. g. are pyrami- 
dal; thoſe of nitre, priſmatical; thoſe of ſal-gemmz, cubical, Cc. 

But, that water is the cauſe of thoſe ſalts being in cryſtals, is evident 
| hence, that upon ſeparating the water, the cryſtals are no more; their 
form is loſt, and their tranſparency ceaſes. 3 


Water thegreat inſtrument of fermentation and putrefattion. 


ATER is properly enough denominated the mother of fermenta- vo fermenra- 

; tion, as no fermentation can be effected without it. Dry bodies, 2 without 
in effect, never ferment: thus, if you grind a plant into a duſt or farina, 
it vill not ferment, even tho you add oil, or ſpirit of wine, thereto : 
But pour water on it, and, as if you had given it ſome new vital prin- 
ciple, it ſtrait ferments, and produces the deſired effect. 

The inſpiſſated juice of grapes may be kept a long time without fer- 
mentation ; but if you diflolve it in water, fermentation ſoon ariſes. 
So that the requiſites to fermentation, are, 1®, Fire, to adtuate. 29, Air, | | ; 
| to vibrate, 3®, Water, to dilute. 85 © | | 


* 


322 Theory of CHEMISTRY. 
We gerrd- In like manner, all putrefactions, both of animal and vegetable bodies, 
ifaftion, are performed by means of water alone; take, e. g. a pound of freq 

| fleſh, and keep it in a heat like that of our body, and in a fey 
days the putrefaction will be compleated : but, if you firſt drain out or 
exhale all the watry part from the ſame in ſome chemical veſſel; tho 
the ſalt and oil remain; the fleſh will harden like a ſtone, and may 
be kept for ages without putrefaction. Tho, water poured on it, or eren 
the common dew, will ſoon ſet it a putrefying. | | 
By ſuch means, bread, fleſh, or the like foods, may be preſerved for 
ages; provided regard be had to the place: Hence it is, that in dr 
countries, as AÆg ypt, dead carcaſſes never putrefy, but dry and harden 
uncorrupted ; as we ſee in the mummies found buried under the (and 
Even human blood, which naturally is ſo prone to putrefaction, if you 
deprive it of its watry part, may be kept for fifty years: goats blood 
we actually find kept ſo long in the ſhops, without corrupting ; thoif 
ou diſſolve it in water, and expoſe it to a gentle warmth, it putrefes 
immediately. So that air, water, and fire, are required to putrefadtia 
as well as fermentation. | 


Vater contributes to efferveſcencies. 


Nor effer- ATER is of abſolute neceſſity to efferveſcence *; which is a 
* inteſtine motion ariſing between contrary ſalts: now no ſuch 
motion can ariſe from a mixture of contrary ſalts, unleſs there be we 
ter withal: thus ſulphur, mixed with ſteel filings, raiſes no efferveſcence, 
unleſs water be added; ſo if you mix acid and alkaline ſalts together, 
in a dry form, they will remain without efferveſcence; excepting ſuch a 
are themſelves impregnated with water, as oil of vitriol and ſpirit df 
nitre, which yield water in great abundance. Oil of vitriol is one of out 
greateſt acids, and with a little degree of cold ſhoots into cryſtals ; tho: 
gentle fire readily liquifies it again: now, if ſome of this oil be mixed 
with a body that has but little water, ſcarce any effect is ſeen; but 
pour on water, and a ſurprizing effe& will be produced. 

1 Weter ſeparates Water alſo ſerves in making ſeparations of oily parts from ſaline ones; 
12: Bi 7 which is a thing of the utmoſt ſervice in chemiſtry : Thus, any oler 
. genous ſubſtance, mixed and incorporated with a deal of ſalt, if it be 


* An experienced German chemiſt relates, | that common water may, in a very ſhort time, 
that in ſome parts of his country, he met | produce conſiderable heat in mineral 
with vitriol ſtones, or marcaſites, that, by the | appears by mixing two or three pounds 
action of mere common water, reſting Ge a | fine powder of common brimſtone, with 5 
competent time upon them, would grow ſo hot, | convenient quantity of filings of iron; 
as to enable the liquor to retain a ſenſible | this mixture being drenched with comme 
heat, when it had paſſed a pretty way from | water, will, in a ſhort time, grow exc* ing} 
ow And _ — my occaſion hot, and ſend out a thick On, that 

breaking out of ſuch waters, or the change of | good quick-lime, while ſlaking with wat 
their evurſe in the eee places, bog e ſhook 


| 


Ws hook a good while in a ſufficient quantity of water, the ſalts will be ex- 
traded from the oil, and diſſolved and imbibed by the water; and thus 
me body is dulcified. So butter, by a continued lotion in fair water, 
= comes infipid ; and aromatic oils agitated a long time in warm wa- 
ter, lay aſide their ſaline, ſpirituous parts, and become inert and ino- 
orous. | | | : | 
Z 1 'Tis likewiſe by water that acid ſpirits are ſeparated from the bodies She acid 
diſſolved thereby; particularly metalline ones. Thus a metal being dil, ares” 
= ſolved in ſome acid ſpirit or other menſtruum; if you mix a quantity #herein. 
of water therewith, the menſtruum becomes weakened thereby, and lets 
W the metal tall to the bottom. So if you pour water on a ſolution of 
W cold in aqua regia, and then expoſe it to a moderate fire to evapo- 
W rate; without melting the cryſtals, it will carry away with it a great 
part of the acid ſpirit, and leave the gold dulcified. 
Water, alone, we have obſerved, has the property of diluting ſalts, Crea »/es of 
and repelling oils : but tis by ſalts, that the operations of chemiſtry ** 
WS arc chiefly effected; nor can ſalts act unleſs diſſolved: Conſequently 
WT water, as it brings ſalts into action, is of the utmoſt importance in che- 
WE miltry. 
= To this we owe the ſeparations of ſulphureous and inflammable ſpi- I making ſe- 
rits: Alcohol of wine, mixed up with oil, makes one body therewith ; ?“ 
bat if you pour water thereon, it will repel the oil, and draw all the 
acohol to it ſelf. Nay, frequently, what alcohol had diſſolved in other 
bodies, water will ſeparate therefrom, by attenuating the alcohol, and 
letting the other matters precipitate to the bottom. 
Vater, therefore, contributes to bring forth the active parts of all Bringing forth 
bodies; as it extracts their ſalts, alcohol, ſpirits, odours and taſtes ae ef s. 
which it does without any notable diminution of their powers. Hence wa- 
eer becomes greatly uſeful in making divers extracts, viz. by diſſolving the 
Wl inc, ſpirituous, aqueous, ſaponaceous and other matters, and ſeparating 
tem from the reſt of the body. | 
_ 1 diſtillation, water is of the utmoſt uſe : It is this that receives n a;tillerions.. 
the active parts of bodies; and in affording them, as it were, a ve- 
bicle, it inſinuates into their pores, ſeparates the oil, and raiſes it on 
bigh, without making any ſtench : And thus are the eſſential oils of 
* bodies diſtilled without burning, and without being tainted with that 
empyreuma which is the conſequence of combuſtion. Thus there would 
ee vo procuring, e. g. of diſtilled oil of cinnamon, without water; but 
ſuch as would have an intolerable ſtench. | 
W Salts, and ſaline bodies, by a repeated affuſion of water, are rendered polarzlixarions. 
olatile; and even metals are capable of being diſtilled by the ſame 
reans: ſo oil of vitriol, which otherwiſe does not riſe without the moſt 
ebement fire, yet, being mixed with water, becomes volatile, and 
ields an excellent acid Pirit, called by Helmont, Acidum Eſuriens. | 
h fine, water ſerves good purpoſes in the dulcifying of bodies: for Ia 4ulcigging 
ere are abundance of things to which acrid ſaline matters mo 
4 | an 
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in the manage- 
ment of fire. 


Divers degrees 
of beat produc'd 
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Theory of CHEMISTRY, 


and which are hereby rendered ſharp and acrimonious ; but theſe deri. 


monies may be volatilized by repeated affuſions of water; i. e. be dil. 
ſolved and carried off; and thus the bodies left freſh and ſweet. 


Water ſerwes for the Direction of Fire. 


AT ER is of great ſervice among the chemiſts, in dire&ing and 2 
determining the degree of fire: This was firſt diſcovered b) 


W 


M. Amontons, from an obſervation, that water placed over the fire, gros 
gradually more and more hot, till it comes to boil; but that it then 
ceaſes to increaſe, and only maintains its preſent degree of heat; even 
tho the fire were ever ſo much enlarged, or it were continued ever {4 
long over it: This, then, is a fixed degree of heat all over the world; 


b oiling water, provided it be equally pure, being of the ſame heat in 
Greenlaud as under the Equator: 2163 1 

By means hereof, therefore, our diſtillations are much more conye- 
niently managed; and we are enabled to make baths of divers degree 
of heat, accommodated to the various occaſions : As 19, A vapour-bath, 
balneum vaporis, where the body to be diſtilled is placed in the ſtem 
of boiling water. 29, Dew-bath, balneum roris, where the body is like- 
Wiſe placed in the ſteam, but ſomewhat nearer to the water than in the 
former; ſo that the heat is ſomewhat greater. 30, Sea-bath, balrem 
maris, or, as *tis vulgarly called, balueun Mariæ, where the body to be 
diſtilled is put in the water it ſelf, and conſequently undergoes a yet 
further degree of heat than either of the former, 49, Balneum weuti 
equini, or fimi equini, horſe-dung-bath, when a body is laid to divel 
in horſes dung; the heat whereof is managed and directed by water: 
for as ſoon as the dung dries, it cools ; and is reſtored to its former 
heat by the pouring on hot water, 52, Hay-bath, balneum fœni, when 
a body is laid to digeſt in moiſt hay, whoſe heat is likewiſe directed by 
water. | 

From what has been ſaid, of the ingredients, properties and powers 
of water, we may eaſily apprehend the reaſon why the antients called 


it vu xabeauniy, univerſal wine. 


* 
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HE earth we here r to conſider, is neither that 

of the naturaliſts nor the vulgar ; but the elementary, or pure vir- 
gin earth, allowed for a chemical principle. hl tabs 
0 The word among the naturaliſts denotes the terraqueous globe 5 and Bt, che- = 
= griculture ſignifies that compound matter which ſerves for the pro- "#4. bar. 
auction and growth of vegetables planted therein; but the chemical 

WE: differs widely from them both, as being a perfeftly homogeneous, 
yr imple body, hard, friable, inſoluble in air or water, fixed, and in- 
able of flowing in the fire, but remaining immutable, and retaining 
=; own form and quantity in them all. We term it a foffil, as being wow a 
cceeding ſimple, or inorganical, without any diſtin&ion of veſſels and exiſted from 
WWuices; and proceeding originally from the common matter of the ter- 8 
BS :qucous globe. Tis called ſimple, becauſe all its parts appear of the = 
nme nature with the whole. We define it hard, becauſe it reſiſts the 
Wc paration of its parts; friable, becauſe it may be broke into leſs maſſes; il 
ad fixed in the fire, becauſe with whatever violent degree of heat Lo 
is every way ſurrounded, it loſes nothing of its weight or bulk, yet | 
ichout running into glaſs ; but poſſibly the focus of a large burning | | 
oncave, may cauſe ſome alteration therein; tho it would loſe conſi- | + 
eerably leſs than any other body in nature, even gold it ſelf ; the moſt 
oolent fre being unable to break the coheſion of its parts, which is 
very uncommon property. Tis ſo ſimple, that tho it enters the com- 
ation of all other bodies, yet it ſelf can never be reſolved into any 
ferent ſubſtance. Helmont tells us, it will reſiſt the force of the alcaheft, 
hich would diſſolve all kinds of metals; and declares it to be the 
plc body in nature next to elementary water; and ſo indeed it ap- 
ers to be. Theſe properties ſufficiently diſtinguiſh it from all the 

ber bodies we know, whether ſalts, oils, ſulphurs, medicinal earths, 
Pct, Oc. Chemical earth, therefore, is a very different thing from 
ad, which appears to be a heap of brittle flints, or ſmall tranſparent 
tas, fuſible by fire, and eaſily convertible into glaſs. Our defini- 
s, alſo, ſufficiently diſtinguiſhes this elementary from the mixed or 
sr cath, which contains a large proportion of other foreign mat- 
„as {and, clay, ſalts, and a mixture of vegetable, animal, and mine- 
„ | ſubſtances, and is almoſt wholly reducible to ſalt and oil; a ſmall 
"ity of our. philoſophical, or virgin earth, remaining behind. | 
ln effect, chemical earth is either the pure and fixed aſhes of all 
ies perfectly calcined, or what rain-water leaves behind it upon re- 
ed diſtillation. | 
wr aftorded by the diſtillation of water, appears to come out of the yew cb1a;nes. 
= to which it is raiſed along with the ſmoke, and numerous other 
- U u parts 
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of the retort employed in the 
the cement of the 


another f. And that earth may eaſily fly about in the air, ſcems (WA 
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"_ contains both ſalt and oil; of which it may be deprived by e 


In vegetables, | 
: „ and 2 ablution, in pure rain- water; whereby tis freed front 
land, ſalt, 
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parts of vegetable and animal bodies, which fly off in eMuvia ; fn : 2 


tho this earth be of it ſelf ſo fixed, yet tis eaſily rendered volatile h 
fire, when mixed along with other light or viſcid bodies“ Perhay 


alſo in Mr. Boyle's method of procuting it by the repeated drſtillatin . 
of fair water, which every time leaves a quantity of it upon the (4, 
yed. in the operation, part of it may proceed jy 
che cement of the glaſſes, or the duſt, of the air, which comes in c 
with the ſurface of the water, whilſt tis poured out of one veſſel im 


firmed. by thoſe ſhowers of ſand. ſo frequent in the deſarts of 4:4, 
But the white matter which thus adheres to the glaſs, is not pure WR 

earth; being ſaline in taſte, and combuſtible in the fire ; vb 
nation, and repeated ablutions in freſh water, and reduced to the pi 
and ſimplicity; required in chemical principles, | „ 


Vegetables afford our earth in conſiderable quantities by calcinatig 


and other fæces that are apt to adhere to it, till it be 

white, like chalk, perfectly inſipid, ſmooth and ſoft upon the tongue, (cn 
leſs "ho thrown upon live coals, unelaſtic, or incapable of ringing wall 
ſtruck upon, and a fit matter for teſts or cupels, wherein metals wh 
fuſe, whilſt the containing veſſels remain unhurt by the fire: this bu 
rhaps the only fixed matter in nature that will not flow with lv 


For which 1 tis mixed up with fair water, or that wherein NM 
has firſt been oiled, and by moulds faſhioned at. the pleaſure f 3 


artificer; ſuch liquors being free from all fixed ſalt, afford an er 
glue in this caſe. If lead, or any other metal, except gold and wn 

long kept in fuſion, in one of theſe veſſels, the metal will b nl 
ſorbed by it, as a ſpunge drinks in water; but ſilver and gold will 
thus enter the pores of the veſſel; which, therefore, may be calledi 
myſtic ſieve of Vulcan, or the actual ſtrainer of the alchemiſts. 1 
were a mixture of gold, ſilver, and any other metals, to be blow 
a teſt prepared of our virgin earth, the baſer metals would fink im 
and leave the nobler alone behind. 


* Mr. Boyle, in his curious treatiſe of Ef- 
flu via, obſerves, that earthy matter may be 
' raiſed in a very conſiderable quantity into the 


poſe the phznomenon entirely owing v Jt 
cauſes here ſuggeſted, as ſome have ig; 
The fact is much better accounted for 


air; and to this purpoſe relates from Agricola, 
an account of a ſhower of rain, which co- 
vered the ſtreets it fell upon with clay. 

f The great quantity of earth which Mr. 
Boyle obtained, in proportion to the water 
diſtilled, with the probability there is, that if 
the operation was often enough repeated, the 


whole body of the water would be thus con- 
yerted into earth, renders it impoſlible to ſup- 


excellent author himſelf, from the kno 
allowed effects of fire or fewel, which 19908 f 
power of making new coalitions 0! PR 
in bodies, and thence of introouony 5 
forms: and thus alcohol of wine m 
duced to earth, as well as ſimple f 
Mr. Boyle bas tried. See his . 5 
chymical principles, under the articlt 85 
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4 or condenſed ſmoke, of vegetables; which is no more than a black vo- 
natile coal. This ſoot, or ſmoke, is afforded by all manner of woods, 
not excepting that employed by che Romans before the invention of 


bat little; and perhaps it was {aid not to ſmoke at all, only becauſe 
it did not yield a thick, black, ſuffocating ſmoke, offenſive to the eyes and 
noſe. The earth which foot affords by calcination, is perfectly like that 
obtained from the other parts of vegetables; being carried up from them 
oy the force of the fire, whilſt wrapped up in a viſcous. oil, which 
tlicends together therewith : ſo that hence fire has the power to vo- 
WS lacilize fixed earth, and ſend it up into the air; whereof it does not 


| eyppear to be any original production. Hence the virgin earth ob- 


ned from ſnow, hail, dew, Oc. is very probably no other than what 
Los chus carried up into the atmoſphere, and there mixed with theſe 
Ht . meteors. | , i 


Mr. Boyle found by experiments purpoſely made, that the eſſential 


to a black, pitchy matter, which by calcination affords à large pro- 
portion of elementary earth. And fixed alkaline ſalts, as the ſame great 
philoſopher has alſo tried, may, by running per deliguium in the air, or by 
Wecpctcd ſolutions in water, and ſucceſſive filtrations, be converted into 
ie ame. Even rectified ſpirit of wine, he obſerves, by repeated diſtil- 
tion yields a ſmall proportion of it, and appears in the form of a 
ot on the glaſs, from whence | the ſpirit was diſtilled. - And in ſhort, 
SS rcgetable productions, as diſtilled waters, ſalts of all kinds, . oils, 
irits, Sc. may be made to afford it. 


After the ſame manner may our earth be obtained from the ſoot, 


chimneys. Indeed they diligently ſought for ſuch wood as would ſmoke _ | 


oils of vegetables are almoſt wholly convertible, by 2 diſtillation, 
3 0 
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3 2 | The ſame may likewiſe be ſaid of animal ſubſtances. Bone-aſhes yield i animals; 


do great advantage; and from them the aſlay-maſters have the mat- 
er for their teſts, as well as from the aſhes of vegetables. The hair 
= of animals, burnt to aſhes in the flame of ſpirit of wine, afford 
Ley pure earth, and exhibit the famine entire, after being deprived 
dhe more fluid parts. Thus likewiſe *tis very obſervable, that when a 
ann dies in a hot climate, and lies expoſed to the open air, his whole 
case is conſumed, or carried off into the atmoſphere, in a very few 
dime; nothing but à mere skeleton being left behind, that con- 
eis lictle or no oil or ſalt, but appears a perfect calx, like the pure 
JE cntary earth of vegetables, as if it had already been calcined. 
MS" thus in church-yards, or burying-vaults, we ſhall ſometimes find 
[2 A form of an entire skeleton, ſound and perfect to appearance, that 
eich the lighteſt touch crumbles away, and falls into a kind of duſt 
| rtectly inlipid and inodorous, Whence we may form ſomewhat of 
= cure, as to the quantity of earth naturally contained in the 
_— body ; for little or none of it will be made to fly off by a de- 
of heat leſs than that of boiling water; as I haye found by par- 
ar experiments. All the juices, and all the ſeveral parts of animals, 
. 1 | whether 
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Theory of CHEMISTRY. 
whether ſoft or hard, may, by diſtillation, calcination, &c. be brought 
to afford this earth, in ſome proportion; and as the earth of anima ii 
is always perfectly the fame with that of vegetables, the difference b. 
tween them cannot be at all o ing to this principle *. EE = 
Sea-falt, ſal- gem, and all other ſaline bodies, tho ever fo pure, bs. Wi 
ing diſſolved in fair water, will, by reſt, conſtantly depoſite a terreſtrix 
part, which may be reduced to elementary earth: and, by diftillaticy 
likewiſe they will afford an acid ſpirit, which lets fall a conſiderabt 
proportion of the ſame. Volatile ſalts alſo may be made to afford u 
earth by diſtillation: thus, for inſtance, if an ounce of the volatile (| 
of harts-horn be included in a proper veflel, hermetically fealed, i 
ſublimed with a heat no greater than that of the human body when 1 
health, the ſaline part will fix itſelf to the top of the glaſs, and len ä 
an oil at the bottom, which, by repeated diſtillations, conſtantly lem Rn 
fome quantity of earth behind, till all the volatile part is perſed Wn 
gone off, and nothing but elementary earth remains. In - ſhort, thy WW 
earth may, by proper management, be obtained from all ſorts of b» 
dies, but with the utmoſt difficulty, and in very ſmall quantities, fra 
metals; ſo that ſome chemiſts have queſtioned whether they really cu 
tain any at all, tho they freely allow it to other foſſils, And, indeed 
we want experiments fully to determine this matter f; tho for my on 
part, I cannot but be of opinion, that earth is that ingredient in tt 
compoſition of metals, which gives them their fixity, and that dura 
lity for which they are principally valued. But it may admit of a doubt 
whether this virgin earth is ever obtained perfectly pure and unmine 
with oil, ſalt, and other heterogeneous bodies, from any ſubje& wht 
ever; yet we may certainly gain it much purer than others of the chenidl 
elements. I have now by me the earth of the plant rofemary, wid 
remains perfectly unaltered, after a vaſt variety of experiments vid 
J purpoſely made to change it. This great degree of fixedneſs and it 
mutability admirably fits our earth for the common baſis of all mint 
bodies, by fixing their volatile principles, and keeping the whole tog 
ther under its peculiar form. *Tis certain that fire, water, vu 
earth, ſalts, oils, &c. once deprived hereof, become totally volatile w 
diſappear, or ſpontaneouſly go off into the air. All ſalts are fixed mer! 
by the earth they contain; ſeparate them from this, and they will 
out of the glaſſes into which you put them, tho ever ſo cloſely ſtoppel 


* To render the earths of the ſubjects of are very apt, per ſe, either with a neben 
different kingdoms perfectly alike, the opera- heat to return to metal again, or elſe 1 
tion muſt be performed with great exactneſs, into glaſs; which is not the property of ff 
and the other principles be perfeRly ſeparated | virgin earth, devoid of ſalts, The ercele 
from the terreſtrial] one, by calcination, re- Mr. Boyle, with great probability, ſhews the 
peated ſolutions in water, filtration, ec. to be the magiſteries of metals, and has i 

4 The calces of metals are ſomething very | quently reduced them back from this thei d 
different from pure, elementary earth, tho pro. | guiſed ſtate, to that which is natural to IgE 
bably united with a proportion thereof, Theſe | See his Diſcourſe upon Fire and Flame git 8 
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with cork, and tied down with bladder. Oils, when they depoſite 

their earth, turn into inflammable or vinous ſpirits: and there is no. 

chemical principle, fixed and immutable, unleſs it be this virgin, which 

is diſpoſed to join her ſelf with all kinds of animal, vegetable, and | , 

foſſil ſubſtances, for their common ſupport and ſafeguard. There are 

two grand enemies to all theſe bodies ; fire and water ; neither of which 
SS hath any natural power to alter or deſtroy the chemical earth; whence 
tmis is an excellent common preſerver of them all. Thus the ſolids of our 
= bodics being merely compoſed of ſuch earth, they can never be deſtroy'd 
2 4 by the natural agents which are continually at work thereon ; and being 
RE 2: diſtributed among the fluids, or ſoft parts of animals and vegetables, 
it greatly conduces to their preſervation, and continuance in their na- 
BE tural fate : but unleſs they were thus mixed with, and detained by 
the elementary earth, they would all preſently exhale into the air in the 
form of effluvia. And poſſibly all the bodies in the world, if perfectly 
== deprived of their earth, would be turned into mere ſpirits. 

The chemical uſes of our elementary earth, are very conſiderable. g »/es in ches 
= Ve have already obſerved, that it is this matter of which teſts, cupels, "7 | 
= and veſſels capable of enduring the moſt violent fire, are made, for 

the ſervice of alchemiſts or ſuch as purify metals. And indeed it is 
WE the baſis of all manner of chemical veſſels, unleſs we are to except thoſe 
WE that are made of metals; for all thoſe of particular vulgar earths: and 
= glaſs, have a large proportion of it in their compoſition ; whence their 
= durability and fixedneſs in the fire. | | | 
= Ourclementary earth is alſo of great ſervice in chemiſtry, on account 
of the property it has to render all fixed ſalts volatile; which could 
not be done without its affiſtance, and is no inconſiderable ſecret in 
== the art. Thus if ſea-ſalt, for inſtance, were, in a coated retort, expoſed 
WE to a violent heat, the ſalt would thereby be made to flow indeed, but 
not to loſe of its original weight ; the veſſel would ſooner be melted 
down, and if made of earth, it would ſooner be corroded and pene- 
SS trated by the ſalt, than the ſalt would riſe in diſtillation z but mix 
bree or four times its own quantity of elementary earth therewith, and 
this will prevent its running, and cauſe it all readily to riſe in an acid | 
ppirit by diſtillation. And after the ſame manner may the ſalt of tartar, . = 
and other fixed ſalts, be rendered totally volatile; the earth made uſe of | | 
nn the operation being incapable of flowing or vitrifying with that de- 
A grcc of heat which ſerves to raiſe them. Whence it appears, that ele- 
= mentary earth is the grand inſtrument not only of fixation, but likewiſe 
| of volatilization. | 


ns —ĩ —— — 
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_ A farther uſe of this earth is made in diſtillations ; when. oily or 
vnduous ſubjects are to be treated in that way, ſuch as wax, honey, &c. 
WAS which cannot conveniently be diſtilled alone, as being very apt to ſwell, 

= bubble up, and boil over the neck of the retort, and break the veſſels 
dy the exploſive matter they contain ; whence great damage has ſome- 

| | times. 
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times been ſuſtained. But by the mixture of our earth, or even, in it 


tually prevent any ſuch exploſions during the operation; and by brezt.. 
ing the coheſion of the parts of the ſubject, and keeping them aſunder 


* 
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ſead, calcined harts-horn, the powder of bricks, or the like, will effec- 


cauſe the diſtillation to proceed regularly, and with all deſirable Cafery, 
And by this means a body naturally unfit for diſtillation, may be rendered 
a proper ſubject for it. The want of knowledge in this particular, might 
prove of fatal conſequence. In order to prepare the phoſphorus of urin, 
the ſubje& matter ſhould firſt be reduced, by boiling, to the conſiſtencee MR 
of honey; but then it can never be diſtilled, on account of the bubbles ü 
which would continually riſe therein, unleſs three parts of earth ar: 
firſt added thereto; after which the operation may be ſecurely carried 
on to advantage. And the ſame is to be underſtood of the diſtillation 
of human blood. 1255 

Elementary earth, likewiſe, admirably ſerves .for the purification of 
ſalts and ſpirits from the oils wherewith they are commonly clogged 
and rendered impure; for it is a great attractive of oil. Having onc: RR 
boiled ſome bones in Pain s digeltor, till they were freed from their Rn 
oil, and rendered ſo ſoft and — that I could cut them with 
knife, like a turnip; they preſently grew hard again upon plunging then 
into oil. Thus any bone-aſhes, calcined to perfect whiteneſs, and re- 
duced to powder, being ſteeped in oil, will immediately become conſiſtent 
and hard. This property which our earth has of attracting oil ſo ſtrongly, 
fits it for ſeveral chemical experiments. Thus, for inſtance, when the 
volatile ſalt. of harts-horn is turned yellow by the quantity of oil con- 
tained therein, we have nothing to do but to mix it with three or four 
times its own weight of virgin-earth, and re-ſublime it ; which wil 
make it appear ty white and fine: the addition employ'd, keeping 
its oil behind, which before tinged the ſalt yellow. And tts no trifling 
ſecret in chemiſtry, to be able thus to purify and ſeparate ſalts fron 
oils; which is always done to greater — the larger the quanti!) 
of the earth employed about it *. | | BY 


* The dodrine of elementary earth here|j © hard as never to wear, or break in piece, 
delivered, appears greatly to countenance Sir |* no ordinary power being able to dividt 
Iſaac Newton's notion of the original forma- |* what God himfelf made one in the firſt ces 
tion of matter ; by ſhewing that an unakerable c tion. While theſe particles, ſays be, _— 
ſolid ſubſtance has 2 real exiftence in nature. | © entire, they may compoſe bodies of one 
That great philoſopher is pleaſed to tell us, it | © the fame nature and texture in 4 7 
ſeems to him, © That God in the beginning |* but ſhould they wear away or tt 

formed matter into ſolid, maſly, hard, im- . eces, the nature of things e 
: penetrable, moveable particles, of ſuch ſizes | p m would be changed. Water _ 10 
. en SITE 
c | e c , | 
© conduced to —— for which he Yon: [+ nature and rexture now with water and cart 
them; and that theſe primitive particles, be- |* compoſed of entire particles in the begin” 
c — = incomparably harder than any |* And therefore, that nature may — 
c mpounded of them; even ſo l“ the changes of corporeal things 4e * 


"" 


_ Theory of CHEMISTRY, 330 
There is alſo another kind of earth, beſides the virgin, uſed in the 
practice of chemiſtry, viz. a particular ſort of clay, or potters- earth, 
whereof chemical veſſels are formed : but of this we ſhall here take no 
farther notice, having already confidered it under earth in general; and 
ſhall do it again when we come to treat of chemical veſlels. 
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HERE is nothing in all the art we are treating of, more cy. 8 

| | rious, uſeful, and neceſſary to be known, than the doctrine of ü 
; menſtruums; tho the ſubject has hitherto been but imperfealy 
' cultivated : ſo that, indeed, no part of chemiſtry lies more in confuſion Rn 

than this. It ſhall, therefore, be our preſent endeavour to deliver i 

with all the fullneſs and accuracy we are able. | "0 


3 A nenſtruum is any Senfible body, which, being applied to another, intimate 
mixes therewith, ſo as to diſſolve it, at the ſame time that it is it ſelf dj 
ſolved ; the minute parts of both thence coming to be exquiſitely blended, aui 

2 together compofing a new whole. 

The manner of Menſtruums, therefore, are ſolvents with regard to the bodies they di- 

of their ation. ſolye; tho in the ſolution themſelves are alſo diflolved : for all the parts 

| of the ſolvent are interpoſed between all thoſe of the ſolvend, and vic 
verſa ; the action being reciprocal. Hence a menſtruum, tho it may be ſaid 
to act mechanically, does not act after the manner of ſaws, wedges, or 
the like mechanical inſtruments ; becauſe theſe do not become one with 
Ei the bodies they divide. A knife, when it ſeparates the parts of a bisket, 
does not operate as a menſtruum thereon; becauſe it unites not with 
it : but water boiled up with the ſame, becoming one body therewit), 
proves a proper ſolvent or menſtruum for it. Every menſtruum then, mul 
it ſelf be diſſolved in the act of ſolution ; ſo that both ſolvent and ſolvend 
reſolve at the ſame time: for ſolvents can act only by interpoſing ever) 
part of themſelves, between every part of the bodies they diſſolve. And 
hence it is evident, that all menſtruums muſt needs be fluid at the time a 
their action; for fluids only are thoſe bodies which conſiſt of ſmall, inviſ- 
ble, moveable parts, that give way to the leaſt force impreſſed upon them: 
and ſuch muſt a ih be the particles of menſtruums, which fo cali! 
inſinuate into the pores of bodies, and perfectly diſſolve them. And 
thus ſilver may become the menſtruum of gold; for if an ounce of thi 
former be fuſed with a grain of the latter, all the parts of the ſilret 
will be united intimately with thoſe of the gold; and with it compoſe 
one maſs. Hence we learn, that ſolid menſtruums ought by all means 
to be diſſolved at the time they are deſigned to act; that the particles 
of the ſolvent may come in contact with thoſe of the ſolvend. Thu 
when Aqua regia perfectly diflolves gold, all the particles of the mer 

2 ſtruum come to touch all the particles of the metal. 

Their two kinds It is eaſy to perceive, from what is here laid down, that there 20 

of atis. two kinds of action in menſtruums, or that they may either act by tht 
common properties of fluids, as their gravity, fluidity, &c. or by! 
peculiar and unknown force reſiding in each particle thereof. 


Tie 
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WE The term menſtruum leems co have had its Fife from benes:? Fah, o, r- of the 
lad ſome other antient chemiſts, obſerving the molt kindly Tolutions" to“ 
de made, by digeſtion, with a heut no greater than that of the haman = 
W body, in about forty days, they termed this ſpace of time a philoſo- 
WT phical month: and hereupon called the ſolvent employ'd the mentraum; 
incimating the body that performed the diſſolution by à menſtrual di- 
WS cio. This term, indeed, was at firſt appropriated to the ſolyent for 
be 7% lo ſapbers ſtove ; but it aſterwards became a general appellation 
bor all ſolvents. | r 7 
4 Now, tho there are no bodies to be found that can perform the , fre 


office of a menſtruum 1 


i. To the tribe of ſolid or dry menſtruums, we, in the firſt place, % men- 


: : | ms are 
Wrefer all metals, which are menſtruums. to one another; and perform faber metal 


BS. > har alſo is a menſtruum with regard to metals: thus quick- Sulphur; 
oer, for inſtance, poured upon it whilſt in fuſion over the fire, will 
BP drank up thereby, with a hiffing noiſe; and if they are well ground 
Peether in equal quantities, without heat, they will turn to a black 
=: ow der, or maſs, called Æthiops mineral; which being ſublimed in a 

| | | X x glaſs- 


a ſolid and dry form; whence that common ase ſolid, 
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» glaſs-veſlsl, and a naked. fire, becomes cinnablar. In theſe three oper, 

Fons, the mercury is divided by, the interpoſition of the parts of the (y. 
phur, tho not ſo ſubrily as When it amalgamates with metals. 
And if ſulphur be calcined; with any of the ſix other metals, they 
. willicearce be perfectly deſtroyed: thereby ;: but theit meralline partsrs 
main mixed, and unired'wirh thoſe of the mineral. And ſuch a bay 
this is calcined lead, or iron treated after the manner of Dr. V 
jp xl the drops which, fall from red-hor iron, when ſulphur is thrown upa 
it, participate as well of the metal as the ſulphur. 


Semi metals; 3. All minerals alſo of, a metalline nature are ſolid menſtruums, a 


„ * 19 
633 * t 


"= 
dien Ss 


particularly antimazy; which diſſolves metals with as much eaſe as fr 
thays ice. But there is no method yet known of recovering the meu 
with which, it has once been fuſed; all of them, except gold, bein 
loſt in cupellation therewith: which gives ſuſpicion that it deſtroy 
their metalline nature. This is certain, that nothing is better ſuite 
to change their nature than antimony; whence I cannot but ſulpet 


the adept made uſe of it, as a menſtruum, in the preparation of ther 


8 neſs, it will not corrode any very dry ſubſtance; but i 


unenttions, When ſalts are attenuated by the vehemence of the fire, 


what o 


© ſtone... Nor. do I believe there is a better way to obtain that ſecret; 
at leaſt, were I to go in queſt of it, I ſhould willingly begin my in 


-quiries With. this property of antimony. 
4. Laſily, Salts are folid menſtruums ; for all the known ones, wit 
ther acid, alkaline, neutral, fixed, volatile or compound, naturally aſl 
a ſolid form, when they can be obtained without any mixture of d 
or water. Even vinegar may be ſeparated from all rhe oil that adhers 
to it, and be converted into a dry and ſolid ſalt. Volatile acid {al 
alſo; may be fixed, and made to appear in their own ſolid form, . 
mixing them with their oppoſites. For example, ſhould an ounce 6 
. Glauber's very volatile ſpirit of nitre be mixed with ſix ounces of d 
.of tartar, and two of water, and then diſtilled in a retort, till 
remainder became dry; all that appears in the receiver will prot 
inſipid phlegm, and two. ounces — ſalt remain at the bottom © 
. the, retort, containing all the acid of the nitre. Whence it appen 
that the moſt” volatile acids may be fixed and rendered ſolid, if all WR 
oil and water be driven from them. This, indeed, is exceeding 11 
to be done in-vinegar, becauſe of the large quantity of oil it conta ne 
and hence the difficulty in regenerating Senxertus's ſalt of tartar, 08 
een, bios to a ligne, 11, i; 

Me look upon all ſalts, therefore, as dry menſtruums, tho they 499% 
perfectly inactive, till by the fire, or ſome. liquor, they are bra 
to flow; and then they will exert their force upon almoſt all the kno 
bodies. When ſalt of tartar is calcined to a great degree of fluf 
fit be appli 
to a man's skin, the exhalations of the body will preſently diſſolve l 


and cauſe it to act as a cauſtic. 
and if 


t if us 
; 


dered fluid, they enter wondetfully into all kinds of metals; bu 
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u 2 dry form to: diffolve chem, they ate then tormed dem, Cement, 
W in propriety of language, fignifies that mixture of Water, fund; and 
lime, made uſe of tô join and faſten together the parts of buildings; 
bor in chemiſtry we mean by it a diy powder, to be ſtrewed between 

W 12yers of metalline plates, in order to their calcinarion/ or diſfolution 

W This pow der is generally” compoſed either ef ſal-gem, ſabammoniae; 

or nitre and briek- duſt, mixed together: and thub it has the power 

of deſtroying almoſt all kinds of metals, when it is laid between their 
plates, and kept in fuſion therewith; nay, ſomerimes it even carries 

them off with it ſelf. But ſalts act not by way of cement till they ares 
brought to flow; for, till they . no effect pon the © 
metal: but to emit fumes, is to be in à flor; and thus all cement, 

moiſtened with water, or with urine, act upon metals; for they are 
W thereby made fluid, and whilſt they diſſolve other bodies, are themſelves 
diſſolved thereby. Ae „ £3667 8 * 2 Ef, 

No dry menſtruum can poſſibly act, unleſs their parts be in motion 1 1 
W for they muſt neceſſarily be impelled againſt the bodies they are to diſ- vis. 
solve: and this impetus they may acquire by trituration, hameCtation, By mira, | | 
aud heat. Trituration has a wonderful force to diſſolve ſome bodies, 
and will render them as fluid as if they were fuſed by the fire. Thus f on 
if you grind the powder of myrrh, and ſalt of tartar together, they | a 

We will diſſolve each other. By rubbing new and bright filings of iron 

Win a mortar, with double their weight of clean ſulphur, the iron will 
be diflolved, ſo as by diluting it with water to afford the vitriolum 
lite. Gold long ground in a mortar, with ſalt of tartar, will yield 
Wa kind of tincture; and rubbed with mercury, in a mortar of glaſs, 
i entirely diflolves into a purple liquor, and becomes a moſt powerful 
nredicine. Dr. Langelotte has wrote a curious treatiſe of the great effects 
We trituration in chemiſtry ; and de ſcribes a peculiar way he employed to 
grind gold, whereby he could render it as fluid as the fire does, and 
mae an avrum potabile by the bare motion of a mill *. And thus dry 
aud ſolid me: als might, by ſtrong trituration, be brought to afford a va- 
iety of menſtruums. | 5 | | 
= 77metatio is another means of giving force to menſtruums ; and Hume&ation, — | 
4 his may either be natural or artificial, and proceed from water or oil. 


— — ——äF̃— 2 —— 
— 


* We find in the Philo ſophital Tran ſactions, drops; which, digeſted per ſe, or with tarta - 


,, an account of a letter written by this 
7 Langelotte, chief phyſician to the 
© luke of Holſtein, wherein mention is made of 
er of grinding gold, and two engines, or 
WP" ofophica] mills,” are there defcribed for the 


een tural days, he reduced leaf-gold to 
1 ducky powder ; and putting it into a ſhallow 
er Placed in a ſand heat, he thence ob- 
Ps, by gradually increaſing the fire, and 


|F 5 Pving a ſtrong one at laſt, a few yery red 


purpoſe; with one of which, in the ſpace of | 


rized ſpirit of wine, afforded a pure and ge- 
nuine Aurum potabile, The ſucceſs of this 
operation, the Doctor attributes in great mea- 
ſure to the ſalt of the air, which in grinding 
plentifully mixes and unites it ſelf with the 
gold: but this particular he then / deſigned to 
give farther proof of in his account of ſome 
uncommon experiments made in the labora- 
tory at Gottorp, By means of trituration he 
likewiſe declares he obtained the genuine mer- 
cury of antimony. 


b S 3s *Tis- 
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'Tis obſerved by A. Hmbeg, that all metals ground with water gin 
an aurum potabile. There are many falts which will diff. ve nothing x 


all till they have been moiſtened with water; and tin cannot be mize 


with lead, but by means of it. The air continually abounds with water 
by which it runs the ſalts that are expoſed to it; and the humeg. 
tions obtained from hence are greatly eſteemed. In this ceſe, Gy, 
Lully, and others of the reputed adept, u ould ſay the ſpirit of the 4 
inſinuates into and diſſolves the boay. Oil alſo, by humectat ion, vil 


promote the diſſolut ion of bodies; as is evident in ſulphur, which i 


converts into a balſam. | 
Of that great and general force given to menſtruums, or all nityri 


bodies, by fire, we have ſufficiently treated already, in the particuly 
chapter of that grand chemical inſtrument. 


Liquid or fluid There are two kinds of liquid menſtruums; ſome being general, x 


menſt; uums, 


ere eather, 


Aqueous, | 


Dleaginous, 


they contain, are menſtruums very different from thoſe oils which hat 


diflolving all bodies indifferently; others particular, as having a limitel 
force, ſo that they work upon ſome certain bodies cnly. Of the latter 


there are eight C/afſes. 
1. Aqueous menſtruums make the firſt ; wherein vater appears to b 


ſo predominant, that they ſeem compoſed of nothing elſe, whereto thei 


ſolutive power can be aſcribed. Under this claſs we rank, (1) War 
of all kinds, as river-water, ſpring- water, rain-water, diſtilled water, 6; 
And (2.) Dew, as tis commonly called; which, tho it appears to conlil 
of nothing but water, is really a mixture of a number of bodies a 
oils, ſalts, lixiviums, c. for theſe by heat are raiſed in vapour as vel 
ar” wy; and floating in the air, fall down together with it in the fom 
OF de . 

2. Oleaginous men come in the ſecond claſs. Pure oils conſiſ d 
two parts, a fiery one and a viſcous, which wraps up the fire. Bit 
many foreign hacking are apt to mix and entangle themſelves v ith ous; 
whence their power of diſſolving differs according to the different nr 
tures of the bodies blended with them. Under this claſs are contained 
(I.) Native oils, or balſams, as found in animals and vegetables; os 
thei exſude out of the earth. Vegetable oils have always ſomerhing g 
earthy, and aqueous, in their compoſition ; and by reaſon of the act 


nothing of acidity in them. Turpentine ſpread upon copper, will cv 
rode it, ſo as to turn it green; but when deprived, by diſt iuaticn c 
the acid parts it contains, twill not at all prey upon that metal. 

chemiſts pretend, that pure oils will diflolve metals; but I find, by 
peated experiments, that if they be perfectly freed from their water? 
ſalt, they will not touch them. And *tis from this acid part of thei 
that when rubbed upon iron utenſils, to guard them from ruſt, tit 
on the contrary, prove inſtrumental in bringing it on, unleſs they be 


firſt boiled with ceruſe to imbibe their acidity. (2.) Expreſſed a 


which differ from the native on account of the manner wherein '# ; : 
are obtained. The moſt oily parts of vegetables are made choice | : 


> __ 
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for this purpoſe; hien being ſuttered to dry, ſo that as much of their 

water and acid may fly oft as can poſſibly eſcape, the remainder is well 

| bruiſed and committed to a ſtrong prels, that forces out the oil; which 

by this means feen's to be more intimately united with the remaining 

aqueous and ſaline parts; whence theſe become more impure than na- 

tie ous, perform their ſolutions accordin ly, and eaſily grow rancid- 

6.) D filed ils, which, if obtained by means of water, are called 

1 eſſ-utial , end if without ir, whether by aſcent or deſcent, empyreumatical. . 
fert al oils always contain a copious acid ſpirit, that is very pene- 

trating; by means whereof they effect ſtrange ſolutions. They alſo have 
ſome aromatic parts, upon Which their ſolutive power in good meaſure. 
depends. By ſhaking theſe oils for a long time with warm water, often 
= poured cn 2 freſh, they part with their acid and aromatic ſpirit ; whence. 
W they become ſoft and unfit for certain ſolutions. The empyreumatical 

BE oils are poſſeſſed of an exceeding ſharp falt, which gives them their 

== faculty of difiolving. (4) And laſtly, under this clafs are contained oils 

BS exſuding from the earth, which contain a large proportion of acid falt 3 

SE fom hence they obtain their power of diſſolving bodies. 

23. Alcaline ſpirituous me; firuums make the third claſs; and theſe are Alcaline ſpirin 
obtained from vegetables and animals. But to give the clearer notion“ “ | 
of them, we ruſt here explain what the chemiſts mean by ſpirits; for | 
WE ſeveral very different liquors go under that name. Fluids, in diſtillation, 
= uſually appear under two diſtin& forms, and are either ſeen in ſeparate 

drops, adhering, like dew, to the ſides of the receiver; in which caſe 

we term them aqueous fluids; or eiſe they trickle down in certain unc- 

tuous veins or rivulets; and then we term them either oils or ſpirits : 
== oils if they refuſe to mix with water, and ſpirits if they do not. Ppirits 
W arc either inflammable, and not obtainable without a previous fermen- 
tation; or uninflammable, which may be either alkaline or acid. They 
dre theſe alkaline ſpirits which còͤnſtitute this third claſs of menſtruums; | 
and w be defined ſubtile, volatile liquors, that run in veins down the i 

WS ſides of the veſſel in diſtillation, will not take fire, but mix with wa- | a 

doe, and contain ſome alkaline ſalt. If theſe ſpirits be committed to nl 
W diſtilarion with chalk, they may be reſolved into three principles; for 

there will firſt aſcend a dry, white, volatile ſilt; next a large propor- 

tion of phlegm; and laſtly, when the fire is increaſed, a ſmall port ion 

ot 2 charp, volatile, fetid oil. 'Theſe ſibſtances, conſidered in» a- ſtate 

of ſeparation, have names aſſigned them denoting their ſimplicity ; but 

na mixed ſtate, we call them ſpirits ; and from their analyfis, they ap- 

pear to be truly ſ:ponaceous. Theſe ſ-ir:ts are obtained, (1) From 

all the parts of animals, unleſs we except the milk and chyle, which, 

perhaps, are not ſufficiently ground and attenuated for that purpoſe: 

(2) From all plants after putrefa&ion. And (3.) From the pungent or. 

aromatic tribe of vegetables, as muſtard, horſe-radiſh, ſcurvy-graſs, &c.. 

without putreſaction; for theſe afford a ſpirit reſolvable into the-three: 

| e principles 


aflam mable > 


$3 
* 
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principles above-mentioned; and are in no reſpect diſtinguiſhable from 

the urinous ſpirits of animals. 2h 26 9 e en e eee 15 
4. Acid ſpirituous men ſtruums come in the third claſs. Acid ſpirits are 
ſubtile, volatile liquors, which run in veins by diſtiflation, will not 
burn in the fire, but unite with water, and have à very ſour aud 
pungent taſte. Such are the ſpirit of verdigreaſe, or Zwelfer's alcaheſt, 
ſpirit of nitre, oil of vitriol, ſpirit of ſalt, ſpirit of alum, c. Theſe 
pirits conſiſt of a large portion of water, and a little acid ſalt, as ap- 
ears upon their analyſis: for if oil of vitriol be diſtilled from dou- 
ble its weight of chalk, it will yield almoſt its own full quantity 
of phlegm ; which does not proceed from the chalk employed; for this 
will ſcarce afford the leaſt water by the moſt violent fire: whence off 
of vitriol appears to contain but a very ſmall portion of acid. Theſe 
ſpirits are obtained, (1;) From vegetables, either diſtilled with water, 
or after fermentation ; for all plants diſtilled with water, afford a truly 
acid liquor. And the firſt running of the water obtained by diſtilla- 
tion from balſams, is an acid ſpirit. (2) From foſſils; for all foſll 
ſalts, as ſal-gem, nitre, vitriol and alum, as well as ſulphur, &c. borax 
only excepted, yield acid ſpirits by diſtillation. © But from animal ſub- 
ſtances, no acid ſpirits are obtainable ; tho *tis poſſible to extract them 
from thoſe imperfe& animal juices, chyle and milk. M. Vieuſſens aſſures 
us, he could gain an acid ſpirit from urine; which, indeed, he might: 
but he miſtakes in taking that for an animal acid, which proceeds barely 
from the ſea-ſalt received into the body. 97: | 
Acid ſpirits are commonly divided into volatile and fixed, tho they all 
are volatile except oil of vitriol, and ſpirit of ſulphur per campanan; 
and theſe may eafily be rendered ſo. If oil of vitriol be contained in 
an urinal, and placed in boiling water, none of the oil will exhale; 
tho it then appears by the thermometer ro be much hotter than the 
water; whence it is ſaid to be fixed: but if any part of it happens to 
be raiſed, it nearly reſembles oil of ſulphur per campanam. All theſe 
ſpirits, except vinegar, ſeldom contain any oil or earth. Under this 
claſs we may likewiſe rank ſome native acids, tho they are not ſpiti- 
tuous ; for inſtance, verjuice, the juice of citrons, lemmons, &c- ; 
5. Fermented, inflammable ſpirits make up the fifth claſs ; that is, l 
quors exceeding ſubtile and volatile, which run in rivulets by diſtillation, 
mix with water, and are wholly combuſtible in the fire. All the known 
vegetables, that do not of themſelves turn alkalious, will, when digeſted 
and fermented with water, afford theſe ſpirits; tho they never nati. 

rally exiſt in. the ſubjects that afford them; and can never be obtain 
therefrom without a previous fermentation : nor were they ever, that 
J know of, extracted from animal or mineral ſubſtances. - Helmont, ini 
deed, relates, that the breath of a man, blown up the anus, has taken 
fire: but if the phænomenon were true, there ſeems to have been no more 
in it, than that an inflammable ſpirit was here produced in the body, from 
the ſpirituous liquors received into it. Tis alſo aſſerted, that the = 


7 
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pour aſcending from a jakes, nas in the winter time been fired by the 
flame of à candle. But ſuch phænomena ſeldom appear: and ſuppoſing 
them real, they only ſhew that human excrements may, by fermentation 
or put refaction, have their oleaginous parts ſo attenuated as to become 
inflammable. | | | : £ 

6. Fixed atkalies conſtitute the ſixth claſs; which are gained from the aſhes F;xeq er 
of plants burnt by a vehement fire, that carries off all their phlegm, ſpirit, 
and oil. The term allali takes its riſe from the word kali, by clapping 
the Arabic particle al to it. Kali is the name of a plant growing in 

Egypt, about the mouth of the river Nile, that proves ſalt upon the 
tongue; and when burnt in the fire, leaves a copious, fixed ſalt behind 
in the aſhes- And this is the ſalt which comes to us from Scanderoon, 

under the name of ſoda, and is a principal ingredient in glaſs. Theſe 

ſalts, ſo far as our preſent experience reaches, are obtainable from no- 
thing but vegetables; for that fixed ſalt ſometimes gained from the excre- 
ments, blood, or urine of animals, is not an alkaline but a ſea-ſalt. 

And from foſſils no art could ever yet extract them; for Tachenius was 

miſtaken in ſaying, that ſal-gem, ſea- ſalt, and the like, were partly fixed 
alkalies. Fixed alkalies are diſcoverable by their obſtinately enduring 

the fire, their corroſive property, their urinous taſte, their faculty of 
turning ſome ſyrups green, -and their confli& with acids. They are 
very powerful menſtruums, but exert not their force till diſſolved; and 
therefore will not corrode dry bodies. The ways to make them 

act are three: firſt, by fuſing them in the fire; at which time they a 

pear like oil, and act with very great violence upon ſome bodies“; 2 

condly, by diſſolving them in water; and thirdly, by ſuffering them to 

run in the air; which is a much better way of purifying theſe ſalts 
than by diſſolving them with water; for if filtred after they have been 
permitted to flow in the air, they yield no more fæces in water: but 
after being diſſolved in water, they depoſite a copious terreſtrial ſedi- 
ment if expoſed to the air; whence there is no. queſtion but they are 
rendered much more penetrating by being diffolved in the air. When 
theſe fixed alkalies are fuſed by the fire, we term them alkaline ſalts ; 
mo diflolved in water, /ixiviums; and when run by the air, oils per 

iquium. | | | | 18 

7. Compound ſalts conſtitute the ſeventh claſs : we define them ſaline compound ſur. 
bodies, which can neither be called acids nor alkalies. This definition be- 

ing negative, may ſeem not to exprefs the nature of theſe ſalts; yet it is 
ſtrictly exact: and whoever bears in mind the general definition of ſalt 
before laid down, that of acid, and that of alkali, will from thence 
conceive a clear notion of a compound ſalt, from a negation of the 
two latter. They are otherwiſe called ſales enixi, natural, neutral, hermo- 
phroditical, ſaturated, impregnated, mixed, and adiaphorous ſalts ; be- 
cauſe acid ſalts are called by the chemiſts male, and the alkaline female; 


* As upon ſand, for inſtance, which they thus diſſolye ſo perfeQly as to make glad of it. 
and. 
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and becauſe Helmont, Tachenius, &c. thought them compoſed of aids and 
alkalies, ſo put together as ro give the appearance of neicher. And 
what confirmed them in this opinicn was, that they yieided acid ſpirits 
by diſtillaticn., Whence they inferred, that the acid ſul:s were here 
contained in the alkaline, as Pris their own compariſon) a knife is con- 
rained in its ſheath ; which, therefore, being unſheathed by the fire, 
appear in their own form. To try if there was any truth in this play- 
ſible argument, I committed a pound of nicre to diſtillation, with four 
times its weight of well-dried porters clay ; and upon the earth remain- 
ing in the retort, after the operation was ended, poured warm water, 
to diſcover whether any ſalt was left behind; but che water gained 
not the leaſt ſaline caſte thereby; nor did it manifeſt. an ſigns of eller 
veſcence v hen ſpirit of nitte was poured thereon. From u hence it ap- 
pears, that ſpirit of nitre is not made by any unſheathing ct the acid 
reſiding in the alkaline cells of the nitre ; but by a converſion of the 
rts that were not acid before, into ſuch as are acid ; otherwiſe the 
whole body of rhe. nicre could never be turned into acid fſpitic. We 
muſt own, indeed, if oil of tartar per deliquium, be poured upon ſpirit 
of nitre ; ſalt-petre, or ſomething very like it, will thereby be regcne- 
rated: but we muſt not infer from hence, that this is the way which 
nature employs to make it. | 
., Theſe compound ſalts are ſal-ammoniac, nitre, ſea-ſilt, ſal-gem, bora, 
and the alums and vitriols of all kinds: for theſe diflulve in v ater, flow 
at fire, as long as they retain their ſaline nature, and are neither acid 
nor alkalies. Alums are converted into vitriols by a ſtony matter, and 
chalk into the ſame by an acid one; and if an acid lays hold of a ſemi ne- 
tal, it turns it to a vitriol ſui gezeris : which appears to be tue re. ſon why 
theſe vere called compound ſalts, Add to this, that chemiſts found they 
ſelves able, by their art, variouſly to compound and trans'orm (.line bo- 
dies. Thus if you ſer a parcel of ſea- ſalt, or ſal- em, over - fire, able 
to exhale its ſuperfluous moiſture, and yet not bring it to fuſion, 
afterwards calcine, decrepitate, and grind it with bole, and place it 
in a vehement fire ; *rwill become volatile, tho before it was fixed; 
moiſt, tho before it was dry; ac d, tho before it was neutral; and ap- 
pear in the form of a liquid ſpirit of fea-ſalr. Then ſaturate this 
ſpirit with oil of tartar per deliquium, and ſea- ſalt wil! be reg-nerated 
and appear in its natural form, tho made artificially. Once more, pu 
this ſpirit of ſalt upon a volatile animal ſalt, and there v ill be preſent 
gar a fal-ammoniac, which is neither acid nor alk.:li, tho made fro 
th. Thus nitre roo, which is a fixed adiaphorous ſalt, will, if diſtilled 
from bole, yield a volatile, acid ſpirit, that being mixed with a W 


. latife alkali, becomes fixed nitre again. 


Under this claſs we alſo range artificial ſalts, of which there are variow 
kinds; and much better adapted to medicinal and chemical uſes tu 
thoſe afforded by nature; ſach is the Terra foliata phil f phorum, ot the 
regenerated tartar of Sennertus; which proves an exquilite meuſtruu * 

| | me 
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WS ..-cals, and opens them ſo :5 to make them afford admirable. tinctures. 
Goch alſo is Paracelſut's Samech, or Tartarus tartarizuus, by means whereof 


myrrh, which otherwiſe proves of ſuch difficult ſolution, is readily diſ- 
ſolved. Indeed theſe compound ſalts are ſo efficacious, both in che- 


3 miſtry and medicine, that I make no queſtion but univerſal deob- 


ſtruents will, at length, be obtained from them: for no part of chemiſtry 


ies more open for diſcovery, nor can a chemiſt promiſe himſelf greater 
= 1 glory or gain from any other quarter, than this wide field of men- 


Aruums and remedies. 


To this claſs belong alſo 'the efſentificared ſalts; as they 11 barba- 


WS ouſly called, which conſiſt of an alkaline ſalt mixed up, (1. ) With an 
expreſſed oil; as in Venice ſope, for inſtance, which is an excellent de- 
obſtruent. (2.) With a diſtilled oil, as in the ſope of Starkey, which 
ao admirably opens obſtructions. And, (3.) With highly reRified. ſpi- 


I W ric of wine, as in the tincture of ſalt of tartar, which proves a power- 


WAS ful mcoſtruum in extracting the tinctures of amber, myrrh, and gum-lac. 

== Theſe ſalts may be differently compoſed at pleaſure, from any ſubject, 
whether of the vegetable, animal, or foſſil kingdom; and by diſſol ving 
tem in water, or fuſing them by fite, they will be converted into the 
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moſt effectual menſtruums. Thus, if to any fixed or volatile alkali, you 
add the acid drawn from a ſaline body, a compound ſalt will be thereby 
pr duced; but if ſuch an alkali be united with 

om animal or vegetable ſubſtances, 'rwill/'therewith compoſe a ſope, 


an oil obtained either 


. hem rare fair, retaining the nature or ¶euce of the oil employed 
7 1 in the compoſition. iH en (1 37 as "YER £0 15433] ACT 


: c 


Mr. Boyle promiſed us a - treatiſe. of che: teen! deſtrulion of abr; 


ad ':is great pity that he failed to publiſh it; the knowledge of ſalts 
eeing of the utmoſt importance. I hope, however, that what has hi- 
berto been ſaid, will convey a clear notion of their natures, differences, 
ad uſcs. The antients acknowledged, that without know ing the dif- 


erences of ſalts, there was no coming at the cabinet of ſetrets. The 
noderns openly declare this to be the only key that can unlock the 
eaſures of Hermes. And Helmont bids us, if we connot attain to the 
kabeft, learn to render fixed ſalts volatile; whereby a ſubſtitute may 


3 x 8 for that univerſal ſolvent. | * | 
. /arious compoſitions of the ſeven preceding claſſes, make the eighth and 9 other com- 
t claſs of particular fluid ſolvents; tho it may admit of a doubt whe _ 2 


er more than three of them can at once be mixed to equal advantage. 


bus if Karkey's ſope, which is made of the æthereal oil of turpen- 
eie, and purified ſalt of tartar, be exquiſitely united with highly rec- 
bed ſpirit of wine, the active principles of the compoſition, namely, 
e {alt, oil, and ſpirit, retain their fall force; but if more ingredients 
ere added, 'tis a chance that the virtues of ſome of them would be 
. rejudiced thereby. However, the manners of varying and differently 
= pounding of them are endleſs. And here I cannot but wiſh that 
eſtruums of all kinds were a applied to the human calculus; 


* 
' 
= 
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for I think there is ſome reaſon to hope that its ſolvent may be diſcs 
vered. There are bodies in nature that act after à peculiar manny 
in conjunction with others: thus that ſubtile alkali, ſpirit of urm 
being united with rectified ſpirit of wine, makes the of alba of A 
mom; a menſtruum ſo powerful as to diflolve various bodies, whic 
| without it were inſoluble,” 7 Tons! 1 M2 
The nature of 1. From what we have here laid down of menſtruums, it appem 
mentransT that none of them can act, unleſs firſt put into motion; and that thy 
produce not their effects by any irradiation, as Helmont would hare i; 
A load · ſtone that is abſolutely and in all reſpects at reſt, could nem 
ſurely act upon iron; but muſt, by a near approach thereto, hare i 
parts put into mot ion: and if this be the caſe in a magnet, with mg 
more reaſon way the like be allowed of menſtruums:. (.. 
2. Some menſtruums have a principle of motion within themſelitz 
whereby they are determined to run into the embraces of particun 
bodies, and diſſolve them; the motion of the ſolvent and ſolvend bei 
reciprocal, according to Sir Iſaac Neurons doctrine of attraction. Au 
indeed it does appear from phyſical obſervations and experiments, tht 
the Creator has not only eſtabliſhed - mechanical principles, wherdy 
bodies in general are moved; but alſo given a particular ſtrufturey 
ſome, which remaining entire, is the cauſe of operations in them, tha 
they would not otherwiſe manifeſt :- whence it is that load-ſtones atm 
iron, and electrics lighter bodies, tho without diſſolving them: 
ze. Other -menſtruums- are brought to act: by a foreign force impteſi 
upon them; which may be deriv'd, (1.) From fire; à higher degu 
whereof will cauſe a menſtruum to diſſolve a body it would not other 
wiſe touch. Thus in a very cold ſeaſon Aqua fortis' will not work ut 
- filver; tho the natural heat of a man's hand might excite it to at 
(2+) From water, which quickens the action of menſtruums by diſlolng 
them. (z.) From the air, which by irs heat, motion, vapours or ef 
may ſtir them up; and add to their force. (.) From triture, of wii 
there are three kinds; for it may be exereiſed between ſolids and ſol 
between fluids and ſolids, and between fluids and fluids. © © 
4. But it is not every menſtruum, tho ever ſo violently agitated, tl 
will diſſolve every body; particular bodies requiring appropriate mf 
ſtruums to ſeparate: their parts. Agua fortis will not diſſolve gold, t 
made to boil upon it, nor Aqua regia filver ; yet the latter men 
eaſily diſſolves gold, and the former filver. . On the other hand, dg 
are menſtruums which: ſcarce manifeſt any motion at all when app 
to bodies, yet diſſolve them thoroughly. Menſtruums, therefore, don 
act by their acrimony, or the other common properties of bodies 
there muſt be ſome particular and ſecret relation between the fa 
and the ſolvend, which can only be found out by experiment. 
If a quantity of Engliſh chalk be put into water, the water _ WA 
diſſolve it, even tho made to boil, and tho a ſtrong, fixed alkal * I 
added thereto ; but if you drop a little vinegar upon. them, the 13 
8 | : 
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Wall oreſeritly begin to fall aſunder, and by pouring on of more, be 


turned to à watry liquid; laſtly, add a little ſalt of tartar, and it will 
ecipitate the chalk into a calx. Whence we have another clear ex- 
le, that the vehement motion of a menſtruum will not always enable 
it to act; and that ſome other principle is required to fit it for action. 


3 F | Every natural body muſt conſiſt of certain minute parts, that are not 
= 7a diviſible into ſmaller ; for we are not here concerned with the 
_ 7thematical conception of infinite diviſibility. Thus if a grain of gold 


were divided into a thouſand equal parts, each part would {till be gold; 


| and if every one of thoſe parts could be again divided into 8 thouſand 


| | others, each of theſe would ſill be gold, and a certain portion of the 
original grain. And if this diviſion be not ſubtile enough, it might 
be carried on farther, till at length we arrived at the ſmalleſt phyſical 


| : | particle, beyond which it could not be divided by any natural power; 


as having no pore, and being too ſmall to receive the external force 


3 of other natural bodies, ſo immenſely larger than it ſelf. This ſmalleſt 


phyſical particle, I, with Democritus, call an atom; not that it is abſo- 
jutely incapable of any farther diviſion, but becauſe no external phy- 
fical force can reſolve it. Now this atom muſt have: ſome ſurface and 


4 W ome figure; ſuppoſing therefore there were two of them alike in all 
= reſpects, and for inſtance cubical; if theſe ſhould be clap'd together, ſo 
WT that their two oppoſite faces perfectly touched in all points, without — 


the leaſt pore between them, then tis plain that no menſtruum coul 


3 7 | poſſibly ſeparate them; as being unable to enter where there is no pore : 
SS but if theſe two corpuſcles were ſet together, ſo as to leave pores be- 


tween their junctures, a'menſtruum fitly diſpoſed, might ſlide in thereat, 


3 nnd effect a ſeparation. Hence it appears, that menſtruums cannot act, 
F unleſs they be in contact with the bodies they are to diſſolve; nor then 


neither, if they do not communicate ſome motion to theſe bodies: con: 
ſequently the action of ſolution is the removal of the parts of a body 
from their former coheſions, at the ſame time that they are kept aſunder, 


and not ſuffered to fall into coheſion again. 


The action of menſtruums, therefore, depends firſt upon their inſi- 


SS "tmg themſelves between the parts of the bodies they are to diſſolve; 
and ſecondly, upon the agitation given thereto. But to clear this up 
Sc better, we muſt obſerve there are two things requiſite to the co- 
beſion of the parts of bodies; viz. that their ſurfaces be in contact, and 
WS bat the parts be compreſſed towards, or be mutually attractive of each 
otter. Bare contact could never cauſe coheſion ; ſome other power, as 
E either compreſſion or attraction, is abſolutely requiſite thereto. Every 


ſolution, therefore, is the deſtruction of this contact of parts, and the 
ſuſpenſion of their attractive force, or that power which tended to com- 


| a preſs them together. But this requires that the ſolvent ſhould inſinuate 
— ſelf between the parts of the ſolvend, and ſhake them on all ſides 
E till it overcomes the force wherewith they cohere together; and by 


tirowing them off to a certain diſtance from each other, prevent their 


Yy 2 contact, 
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contact, and the exertion of their attractive power. And ſuch, in eſſed 
is the action of all menſtruums; nor can bodies be diſſolved by any other 
means in nature. Hence appears the reaſon why all menſtruums can Wi 
diſſolve all bodies: for if the pores of the body to be diſſolved are 6 Wi 
ſmall, or ſo. diſpoſed, that the menſtruum cannot find entrance thereat; 
and if they prove ſo wide that the menſtruum paſſes them with too ü 
| ork eaſe, no ſolution can poſſibly follow. And this ſhews us the di- % 
ulty, not to ſay impracticability, of finding an univerſal ſolvent, ſuci 


| as the alcaheſt of Paracelſus and Helmont. | | "= 
The conditions | There are four conditions required in menſtruums, to render then WW 
"fees of men. capable of diſſolving bodies to perfection. : late 3 Þ 
* 1. The firſt is a due proportion between the ſize of the corpuſcl; WR 
of the menſtruum, and the pores of the body to be diſſolved thereby; 


for if the particles of the menſtruum are too ſmall and fine, they 
may be ealily tranſmitted thro' the pores of the ſolvend, without p-. 


ducing their effect: and if they were too large, they could not gain 
admittance between the parts they ſhould: ſeparate. | And hence it j 
that ſaline menſtruums reduced to the conſiſtence of oil, will ſcarcea 
at all upon thoſe bodies they would otherwiſe eagerly fret aſunder. Thy 
the ſtrongeſt ſpirit of nitre will not touch ſilver, till diluted, or weakne, 
as they term it, with water; but then thoroughly diſſolves it- I 
ſame menſtruum will not touch lead before it be let down with tweln 
times its quantity of water; and oil of vitriol will not corrode im 
without a proportion of that weakning liquor. And this lets us ſee the 
great miſtake of thoſe who think all menſtruums diſſolve the better, the 
purer they are made, or the higher they are recti ſied. 
2. The ſecond qualification, is a determinate figure of their corpuſcs 
with regard to the pores of the ſolvend : for the pores of differett 
bodies are differently figured ; and conſequently require particles d 
ſuitable figures to enter them. And this may be a reaſon why tit 
ſame menſtruum is not able to diſſolve all kinds of bodies; and vi 
ſome menſtruums, by a change made in the figure of their partic 
tofe their power of diſſolving. Thus oil of vitriol, by being digeſt 
with ſpirit of wine, becomes unfit to diſſolve fome metals; and (pitt 
of nitre, which either alone, or diluted with water, diſſolyes all metib 
except gold; will touch none of them after tis dulcified, as they al 
it, by being digeſted with ſpirit of wine; but, upon ſilver, for inſtana 
only gains a red tincture. Thus alfo ſpirit of ſalt, or Aqua '4 
treated after the ſame manner, will not diſſolve gold, but only g 
yellow thereon. And M. Homberg has obſerved, that by long continue 
digeſtion, with fire, the ſtrongell acids will loſe their ſolutive vir 
but digeſtion ſeems to be no more than a continual triture, where 
a change is brought upon the parts of the bodies digeſted. On te 
other hand, we find by Mr. Boyle's writings, that many bodies i 
by digeſtion, acquired the faculty of diſſolving, which _ _ got l 


all before. Thus the globules of quick-filyer, being — i g 
9 > | . 


T1 weight, as we learn 
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round, and: conſequently unfit to corrode bodies, age pens, or ſharp 


ints, from Aqua fortis, if diſſolved therein; which ren 
—— — Spirit of falt will not diſſolve crude mercury; but, 
as Mr. Boyle obſerves, if the mercury he firſt diſſolved in ſpirit of nitre, 


ndnd afterwards reduced to a calx by the fire, this catx will eaſily open 
to the forwer ſpirit... From all which, we conclude that a-change of 
ZI figure either in the component parts of the menſtruum, or the pores of 
RS the ſolvend, may or may not determine the action of 


the two to ſo- 
7 9 third qualification requiſite to the action of menſtruums is ſo- 
| lidity and ſtiffneſs of 2 The ſolidity of a body is known by its 
ro 


mechanics ſuppoſe their inſtruments, as levers for inſtance, inflexible, or 
infinitely nf, which makes their force and ſtrength the greateſt that 
is poſſible : and this ſtiffneſs depends upon the immutability of their 


= gure. Now a body that is ſtiff acts very differently from one that is 
gexible. A knife of braſs, or lead, will not cut like one of ſteel or iron. 
Ve have an inſtance of the great force of the rigidity of particles from 
= what we take in at the mouth; which we call. alimental, if it proves 


ſo yielding that its nature may be changed into ours, by the force 


reſding in the body; if what we receive this way has only that ſt iffneſs 
as to cauſe ſome change in our b dies, at the ſame time that it ſelf is 
changed thereby, we call it a medicine; but if it proves ſo rigid as to 
de inſuperable by the natural actions of the ſtomach, inteſt ines, &c. and 
d lters the body to its deſtruction, we properly term it a poiſon. Rigidity 
Vin canſe an impreſſed motion to be communicated with the greater ou 
nnd its quantity is known in bodies by the greater or leſs reſiſtance they 
= make to a change of their figure, and their degree of mutability. | 


This doctrine holds true of menſtruums; and therefore, as metals are 


. the ſtiffeſt bodies in nature, tis impoſſible to diſſolve them kindly by 


| any thing but metals. Tho mercury be diſſolved a thouſand ſeveral 
times in Aqua fortis, it always appears the ſame upon reduction; and 


old will for ever remain unchanged. And hence it is, that no vege- 


table or animal menſtruums can reſolve metals into their firſt princi- 


piles. Whence thoſe ſayings ſo common in the mouths of chemiſts, * Me- 
= * tals are only acted upon by metals; mercurials are diſſolved only by mer- 
= * curials; metals open to nothing but the matter whereof they are com- 

BS * poſed, &c.“ And hence it was the elder Helmont declared, that All men- 


ſtruums which exert any force upon metals, only exhauſt their —— 


ind weary themſelves out thereon, without effecting a thorough diſſolu- 


* tion.” The moſt powerful and rigid menſtruums, therefore, are obtained 


from the foſfil kingdom; the next powerful after theſe from the vege- 


table 3. 


r it an unſafe _ 


. m mechanics; and the heavier the matter, the 
greater, ceteris paribus, is its moment or motion; and the ſtronger its 

ion. = | | 
3 The relative rigidity. and ſolidity of parts between the ſolvent and the 
BSE (olverd, may exceedingly vary the force of menſtruums. The writers of 
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attractive power to excite them. Thus even water would be a more 


uniform and perfectly ſmooth bodies; as gold, from the great „ 


militude, difference, or heterogeneity of parts, may thence ariſe ; as v 
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be 

- , 8 
table; and the weakeſt, ſofteſt, and moſt changeable of all, from ie ü 
animal kingdom: but ſalt of tartar, the product of a vegetable, is . 
the elder Helmont, ſubſtituted even for the alcabeſt. M. Homberg, by 4 1 
courſe of digeſtions, continued for ſeveral months, found that menſtruuns ü 
obtained from foflils, as oil of vitriol, oil of ſulphur per campanam, ſpirt a 
of nitre, ſpirit of alum, &c. long remained unaltered; that thoſefromiye- Mn 
getables, as verjuice, vinegar, and the like, were ſoon changed and ü 


weakned; but thoſe from animals ſooneſt of all. | | 
4+ The fourth and laſt qualification, is a fit diſpoſition of the corpuſcles : Dy: 


of the menſtruum, when received into the 3 of the ſolvend, to male 
ſome ſtay there, and not immediately paſs thro* them, but act ever Wn 
way upon the body, as they move toward the external ſurface thereoj 55 Th 


Unleſs this were the caſe, no ſolution could ever be made: for if ie 
particles of a menſtruum, when received into the pores of the ſolvend, 8 
were not to move forwards, they would conſtitute one body therewith; WM 

whence no ſeparation of parts could poſſibly enſue. There is, therefore 
requiſite to this action, fome cauſe able to drive on the particles d 
the menſtruum, after they are admitted into the pores of the ſolyend; 
tho not with a free and eaſy motion. This impulſe may proceed fron 
the air, triture, &c. but perhaps principally from the never-cealing a&ion 
of fire; for all other bodies, fd ſingly conſidered, or as having a {« 
parate and independent exiſtence, muſt remain at reſt for want of at 
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leſs body, were not the fire contained therein to agitate its parts, and 
keep them in a fluor; for deprive it of this, and it will immediately 
be converted into ſolid ice. Now, fire exerts but little action upon 


neity of its parts, ſcarce ſuffers any alteration by it; whilſt w 

the contrary reaſon, has a great change made in its parts thereby. 
Whence we may infer, that the corpuſcles of a menſtruum ought ſo to 
be ſtruck into the pores of the body to be diſſolved, that ſome diff. 


happen if the particles of the menſtruum entered the pores of the bod) 
with one end, whilſt the other ſtuck out above its ſurface : in which 
caſe, the fire, by ſtriking upon all the extant parts, would wedge the 
in ' farther, and thereby effect the diſſolution. But if the whole par 
ticle ſhould at once enter, ſo as to conſtitute one homogeneous bod 
with the ſolvend, no diſſolution would thereby be procured. - And ti 
gives us the reaſon why heat, tho in general it promotes di ſſolution i 
bodies, by cauſing the ambient fluids to impinge with the greater for 
upon the extant parts of the menſtruum, may, in ſome caſes, prore® 
impediment thereto; by driving the corpuſcles of the menſtruum ſo fi 
into the pores of the ſolvend as to leave no part of them extant, d 
expoſed to the force or agitation which ſhould bring about the ſolutioh 
Thus the flowers of zink, when boiled in vinegar, remain untouc 

therein, like ſo much ſand ; yet will preſently diſſolve, if the * 
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red on cold: the ſame alſo happens in a mixture of iron and tin; 
whence, poſſibly, zink is a compoſition of thoſe rwo metals. On the 
other hand, there are ſome ſolutions that require the aſſiſtance of heat; 
for inſtance, ſpirit of nitre will not diſſolve mercury without it. But 
it is not ſtrictly true, we ſee, that all ſolutions will be the better per- 
formed, the greater is the heat employed to make them. Diſſolutions 
are carried on in the greateſt perfection, when the corpuſcles of a 
menſtruum, received into the pores of the ſolvend, are reſiſted" by the 
way; yet continue moving, tho ſlowly, forwards. Upon the whole, it 
—_ : „that every menſtruum requires 'a certain ſize,” gravity, and mo- 
tion of its parts, to determine it to action; after being applied to 
dhe body whereon it is defigned to act. This application is made by 


9 
= 
3 „„ ct * . 


weeans of. gravity, without which one body could never be applied to | 
another; but this gravity varies with the quantity of the atmoſphere > | 


eoncerned : whence ſalts cannot be made to act as ſolvents in the ex- 

hauſted receiver; and all things loſe their taſte upon the tops of very 

high mountains; l == Ht oi BY] rr 

rom what we have hitherto laid down of menſtruums, we may Generel con- 

draw this general concluſion that as the primary elements of bodies are e | 

never diſſolved, all the chemical ſolutions, made by means of menſtruums; goarine. | 

reach no farther than to ſeparate one primary element from another; | | 

the particles of the firſt compoſition being abſolutely ſolid, with regard | 

to chemical operations; ſince their pores, if they have any, are imper- 

vious to the fineſt particles of our ſolvents; on which acebunt, they 

may, with regard thereto; be well enough ſuppoſed to have none: for 

there muſt of neceſſity be a certain. proportion between the particles 
of the ſolvent, and the pores of the ſolvend. I cannot recollect any 
experiment whereby either fire or air appeared to be changed; and 
ſome will queſtion whether the particles of water are capable of alte 
ration, if, by any means, it could be obtained perfectly pure. It ſhould 
ſeem to me, that God originally divided matter into numberleſs particles 
infinitely ſmall, and uncapable of any farther alteration or change by = 
the eſtabliſhed powers of nature; and that the reſolution of bodies = | 
into theſe: original corpuſcles, is the utmoſt effect of chemiſtry; beyond 
which it cannot go, in the buſineſs of ſolutions*. But theſe elemen- 
tary corpuſcles only ſeem incapable of farther change or ſeparation 
of parts, becauſe they are perfectly ſolid; or at leaſt becauſe their pores 
are too ſmall to be entered by any bodies in nature. Thus pure oil 
ol vitriol will not: touch ron, nor ſpirit of nitre ſilver, till 'dilated*with 72 
Voter; whence it evidently: appears, that the ſaline corpuſcles of the | 


» 
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* Sir Iſaac Newton ſeems to be of opinion, gold, for inſtance, eould once be brought to | 
that eyen the ſmalleſt cluſter, or moſt ſimple | ferment, whereby they would be broke into 
compoſition of theſe primary particles, if not | ſtill finer particles, that metal might be changed 
the primary particles themſelves, may be diſ- | into any other body in nature. Vide apyd- 

3 folved by means of fermentation z and that if | Harris Lexicon Technic. in Init io. 

bee original corpuſcles, or primary particles of 3 


oil, 
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oil, or ſpirit, were at firſt too groſs to get in at the pores of the met; 
which they were enabled to enter, when diſſolved and broke into fine WARN 
ſpicule by the water. That the menſtruum, in this caſe, really enter, WA 
the pores of the metal, appears from hence, that if a dram of (ilvee Wn 
be put into an ounce of ſtrong ſpirit of nitre, diluted with a due pro, WR 
portion of water, the diſſolution will immediately be effected; afree WR 
which, if the water be evaporated or drawn off, it will prove inſipid 
upon the tongue, and leave all the acid behind, united with the (ilver, WA 
into a maſs of thin, ſeparable plates, which are ſtrongly corroſive, 
Whence it is manifeſt, that the acid of the nitre, which, by the 4. 
ſiſtance of the water, diſſolved the metal, entered, and ſo ſtrongly 
fixed. it ſelf in its pores, as not to quit them with the water that was 
afterwards drawn off, And this remaining maſs, being dried and fuſed, 
becomes the Lapis —_— $07 n eats; Sin 211206; 15479 
. The corpuſcles of every menſtruum are, therefore; to be :con(idered 
as a parcel of ſmall wedges, of a determinate figure, ſize, ſtiffueſt 
and gravity, driven by the tera of the air, or the action of fire, 

with a certain force, into the pores of bodies; which, if they pas 

not too freely; they dilate, raiſe, disjoin, ſhake aſunder, and throw 
off their parts; break their coheſions, and prevent their returning inv 
them again. And thus we have mechanically explained the actions of Wn 
menſtruums ; but there are other effects of them not yet reduced undet = 
this obvious notion: the principles of their motion remaining utter 
unknown to us, tho we are: acquainted withothe laws thereof. 
<orsllaries from It will here be convenient, by way of corollary, from the ido@rin 
be actions «nd hjtherto delivered of menſtruums, to give the ſeveral particulars it 


conditions of 


menſt ruums. leads to. RES 2 1 5 441 3% T9830 

1. And firſt we may ſee that motion alone is not the cauſe of the 

diſſolving power in menſtruums. | 0 | 
2. That we cannot judge of their force d priori, or from the mu- 
ner wherein they affe& our ſenſes, or the organs of taſte, touch, ct 
for corroſiveneſs to the tongue, or other parts, is no proof of a ſolute 
wer with regard to other bodies. Experiment alone can informs 
in this point: tis this which ſhews us that Aqua fortis, tho it eats into 
the fleſh, will not touch gold, yet readily diſſolves the other fix metals; 
that oil of tartar per deliquium, tho it corrodes many parts of the hi 
” - man. body, is a preſerver of the teeth, if uſed with caution ; that 4% 
fortis, tho fiery, and vehemently corroding upon the palate, will o0t 
toueh wax, tho it preſently: frets metals aſunder; that oil, tho almot ns 
inſipid, ſcentleſs, and ſcarce capable of giving pain, even when applied EY 

to the eyes, will make a thorough ſolution of ſulphur, which neither Wn 
Agua fortis, Aqua regia, ſpirit of ſalt; oil of vitriol, nor Mr. Boyle's mv WT! 
ſtruum peruchtum would effect; that air and water, tho perfectiy tale 


leſs, fret iron into ruſt, copper into verdigreaſe, and diſſolve ſalts, . = fre 
the higheſt ſpirit of wine, that burns the mouth, will not touch; _ 


laſtly, that ſo innocent and harmleſs a ſpirit may, by bare — p 


i 2h 
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pered, fo hard, that it will cut ſuch gold in pieces; yet any common 
acid will diſſolve the ſteel, but not touch gold: and by means of a 

bender thread, drenched in ſuch an acid, may the ſtrongeſt iron-bars 
be dextrouſly cut or ſawed aſunder. We cannot, therefore, ſay of a men- 
| firuum, it is weak, and conſequently unable to diſſolve hard bodies ; nor 
—_—_ bccauc a menſtruum diſſolves hard bodies, that it muſt, therefore, diſ- 
BS {ole /oft ones ; for we experience the contrary every day. Aqua forts, 

WS which is capable of fretting metals and ſtones aſunder, exerts no force 
at all upon wax; wherewith, if any veſſel be lined, you may therein pre- 
WE {crc the moſt volatile and corroſive liquors, as well as in thoſe of glaſs. 
WW Vinegar, which may be applied to the ſoft parts of the body without 
prejudice to them, will yet corrode the- bones, the teeth, and coral, into 
blrictle plates or ſhavings ; and iron into a crocus. Coral, whoſe tincture 
tte moſt violent menſtruums will not extract, eaſily parts with its fine 
rcd colour to new milk, upon being boiled therewith ; and thereby be- 
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ovitre, diluted with twelve times its quantity of water. | 

4 That we cannot from particular inſtances of corroſiveneſs in a men- 
_ {irum, argue its ſolutive power in the general; for we frequently prefer 
c reputed weak menſtruum to a ſtronger. Thus, tho oil of almonds be 
e ſteemed ſo feeble or mild, and rectified oil of vitriol ſo powerful and 
= corrofive a ſolvent, yet ſulphur will be entirely taken up by the former, 
but remain untouched by the latter. And wax, as was before obſerved, 


ein be in no wiſe prejudiced by the moſt violent and corroſive liquors ; | 


ich gives us leave to hope, that tho the human calculus has hitherto 
ci {id the force of the ſtrongeſt alkaline and acid menſtruums, yet a 
SE Proper one may be found to diſſolve it, by injection, without hurting 
_- bladder wherein *tis lodged : the hardeſt of common ſtones are 
= olvble by liquors that will not touch ſome other bodies; why, 
—_ crc fore, may there not be prepared a menſtruum capable of diſſolving 
ie tone in the bladder, without prejudicing the part that contains 
e Various ſolutions are performable in veſſels of glaſs, and thoſe of 
cr ſubſtances, if defended on the inſide by wax; without the leaſt 
* damage to the veſſels, or their lining. From all which particulars, it 
rein appears, that the powers of menſtruums are only to be deter- 
oed by experiments. It will, therefore, be convenient to la down 
on experiment the laws of their action, and add ſome rules for their 
urection and management. 5 0 


comes white it ſelf. And lead, tho a ſoft body, will not yield to the 
WS {roogeſt acids; but readily opens to the juice of lemmons, or ſpirit of 
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-349 
gained from common bread, as to be drank with ſafety, or poured into ver 
wounds without cauſing pain; which is yet ſo powerful and wonderſul 
| menſtruum, that it will diffolve ſtones, as Mr. Boyle diſcovered. _. 
| 2. That the hardneſs or ſtrength of a body neither retards nor pro- 
motes its diſſolution. Pure gold, that has been refined with antimony, 
is ſo ſoft, that it cannot be worked alone ; and ſteel, artificially tem- 
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Laws obſerved 


in the action of 


no acid will touch, renders it ſo eaſy to mix with water, and breab 
and grinds its parts to ſuch a degree of fineneſs, that it is never n 
ducible to ſulphur again. And this holds true of every ſulphur. 


5 ee Matt 


Theory of CHEMISTRY. 
1. Alkaline menſtruums, whether fixed or volatile, diſſolve miſt of the M 
dies which acids do not meddle with. Thus every alkali, as ſpirit of has 
horn, ſpirit of human blood, &'c. ſo thoroughly diſſolves ſulphur, bid WR 


2. Acid menſtruums, whether volatile. or fixed, diſſolve moſt bodies that pm 


inſoluble by ſuch as are alkaline. Thus all metals are diflolvable by acid Wn 


and none of them, except copper and iron, by alkalies. Crabs-eyesdil 
ſolve: readily in acids, but ſcarce unite with alkalies. Oil of tartar jp 


that are ſound, and is therefore uſed in the preparation of skeletots; 
but Aqua fortis, vinegar, or other acids, would preſently diſſolve then 
And hence it is that acids commonly ſet the teeth on edge, name) 
by beginning to corrode them. *Tis, therefore, a very ill practice t 
clean the teeth with acid preparations ; which, as they take away ti 
roughneſs and leave them white, eat away their ſubſtance, as we fl 
by the practice of empirics, who venture to make uſe even of oil d 


- diſſolve one body, and ſome another. Thus vinegar excellently dilly 
lead, which Aqua fortis will not do, unleſs with water it be let dow 


Rules for the 
management 


nd epplicarion OPETALIONS of others, which would otherwiſe have no effect upon tit ] 
of ruums, | 


And firſt, to 

97 
7 
vents, 


deliquium will not corrode, but gives whiteneſs to the teeth and bong 


vitriol, and the like, for that purpoſe. | 
3. All acids have not equally the power of diſſolving all bodies; but ſu 


to the ſtrength of vinegar. Aqua fortis diſſolves all metals except gol 
which it cannot be brought to touch. And the ſame is to be unde 
ſtood of alkalies. | 

4. Every ſpirituous menſtruum has a peculiar ſubject whereon it operats 
which will not open to another. And the ſame holds true of all lind 
of ſolvents, according to the various claſſes under which they at 
ranged. We ſhall affign to each its proper objects, in the followiy 
rules for the ordering and procuring their ſolutions. 

1. Tis the office of ſome menſtruums to prepare the way for tt 


7 
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bodies they were deſigned to diſſolve. Thus alkaline menſtruum d 
geſted with ſulphur, render it ſoluble both in ſpirit of wine and wat nn 
wherein it would, without ſach digeſtion, be abſolutely irreſolrabs „ 
Mr. Boyle relates a great number of experiments, whereby be! 
vain attempred to extract the tincture of ſulphur : but Dr. Ws 
has a method of doing it, by firſt opening the body of the {ulpi 
with ſalt of tartar; whereby he obtained a very rich tin&ure. i! . 
metalline ores, and antimony, will, when opened with alkaline ſalts, . 
a tincture in ſpirit of wine. But no ſulphureous and bituminous bod he 
tho boiled ever ſo long in aqueous liquors, will be brought to w 
therewith, unleſs they be previouſly opened by alkalies. None 0 © e. 
metals, beſides copper and iron, will yield to alkalies ; but if 20 
them, as filver, for inſtance, ſhould firſt be corroded by an acid, "nt 
cryſtallized, and afterwards reduced to a calx, this calx will 4 1 
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kind thereof. And upon this foundation it was that M. Homberg ad- 


bodies; which is a great and uſeful ſecret in chemiſtry. 


manner of ſalts, ſpirits, ſaponaceous and gummy bodies, properly ſo 


3 alkalies, and be exceedingly changed by digeſting with the fixed 


ed and experienced a method of reſolving metals into their firſt. 
principles; for alkalies, by abſorbing and drinking in the ſulphureous 
„ part of metals, leave their mercury behind. Hence it appears, that 
(ids and alkalies may mutually aſſiſt each other in the reſolution of 


33¹ 


2. Aqueous menſtruums take up, (1. ) From the wegetable kingdom, all To es | 


aqueous men- 


WS lcd ; but unite not with oils, roſins, balſams, pitch, colophony, and fireems. - 


5 5 earth. (2.) From the animal kingdom, ſalts, ſpirits, ſaponaceous and glu- 
tinous ſubſtances, which are only animal juices boiled to that con- 


. 21 ſiſtence; but not ſuch as are fat, unctuous, or earthy. (3.) From the 


0%, kingdom, ſalts, and any ſaline, aqueous, or ſaponaceous body (for 
:ponaceous earths have been lately diſcovered) and a few of thoſe that 
tre bituminous ; but touch not ſuch as are oily, ſulphureous, metalline, 


be underſtood of menſtruums purely aqueous; for if other bodies be 
nixed with them, their action will be altered thereby. Thus, for ex- 
a mple, if rain-water has any mixture of ſalt, it will corrode iron and 
copper, which it would not touch if it were pure. | 


uus ſulphureous menſtruums diſſolve the ſpirituous and oily parts from 
Ev cgerables, but leave the others untouched : and oils boiled up with 
thc ſame, extract only their odour, and more ſubtile virtues. Spirit of 
turpentine, however, thoroughly diſſolves the harder gums, as that of 
copal and caranna, and thereby makes the moſt beautiful varniſhes ; tho 
theſe gums thus yield to no other oil or ſalt. Theſe menſtruums alſo diſſolve 
s ſubjects of the animal kingdom, but ſuch as are oily, ſulphureous, or 
Sg" ctuous ; and nothing but bitumens, ſulphurs, amber, and jet, from thoſe 
ef thc foſſil. Admirable tinctures are extracted from foſſils by oils : 


oced to an impalpable powder, we gain a fine red tincture, of great 
irtue in the leproſy and all foulneſſes of the blood; tho it ſcarce dif- 
ers from the tincture of common ſulphur, obtained with the ſame men- 
trum; as being given by the ſulphur of the antimony, which in reality 
common ſulphur. And thus oil will draw an abominable tin&ure 
om cobalt, by uniting with the arſenic it contains. Whence we may 
85 ee all oils which grow red upon bodies, do ſo by diſſolving 
Weir ſulphur, 

un experiment related by Mr. Boyle, has led ſome people into a 
1 belief that oils are ſolvents for copper; tho he only tells us, if pure 
olive, newly imported from Haly, be without farther preparation ap- 
lied to that metal, it will Fug the ſame, and grow green thereon. 
4 £3 | But 


5 ſtony, earthy, and abundance that are bituminous. But all this is to 


us by digeſting oil of turpentine for a month, upon antimony re- 


3. Sulphurtous and oily menſtruums will not of themſelves act upon any For ſuch a are 
things that are aqueous, ſaline, or earthy ; but only on ſuch as are ſul-/* 
bureous and oily, viz. ſulphurs, pitch, bitumens, roſins, and the like. 
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mix with water, and capable of yielding their tinctures to ſpiritua 
menſtruums. Thus pure ſpirit of wine will readily extract a tindm 


But this ſolut ive power proceeds merely from the vegetable ſpirit when : 


For the inſlam- 4. The moſt pure and inflammable ſpirituous menſtruum, called alcob1l » i 1 


n 


* * 
2 4 . % 
ne 


Theory of CHEMISTRY. 


with that oil conſtantly abounds ; for if the ſame oil be thoroughly pu. 
rified by means of ſalt of tartar, it will have no ſuch effect m 
copper. And the ſame ſpirit it is in. oil, that makes it appear u 
corrode iron. | | 9 
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exquifitely rectiſied ſpirit of wine, unites with, or diſſolves all aqueous 


ſaponaceous, unctuous, and reſinous bodies; but meddles not with ſit, BAAN 
earth, and ſulphur, tho it drinks in the other foſſil oils. 

5. Pure alkalies, whether volatile or fixed, diſſolve all aqueous, f. 
line, and ſaponaceous bodies, as alſo whatever is coagulated by acis; 

eat numbers of which kind of bodies they, therefore, make fluid. I 
likewiſe act upon ſulphureous and oleaginous bodies, either by deco 
tion, digeſtion, or diſtillation; and bring metals into a fluor, if fil nl 
opened by acids. They moreover exert their force upon all gun 
and reſinous ſubjects, and open them ſo as to render them ea 


from myrrh, or gum-lac, if they be firſt opened by ſalt of tartar; th 
it could hardly be gained by any other means whatſoever. But it mil 
here be remarked, that many vegetable ingredients will be fo ſcorched 
up by alkalies, made too ſtrong for the purpoſe, as ſcarce to yield a 
tincture at all. Thus, if in preparing Elixir proprietatis, ſtrong oil d 
tartar be, by it ſelf, poured upon the aloes, myrrh, and ſaffron, they wil 
be burnt up thereby, and not give colour to the medicine ; but 1 
that oil be diluted with water, before tis put upon the ingredient 
the operation will be performed to great advantage. The ſame thi 
holds true in extracting the tincture of gum-lac ; for unleſs the oils 
rartar be here diluted, it will burn the gum, as it were, to a cu 
And thus fixed alkalies are of admirable uſe in preparing bodies 
admit the actions of ſome ſolvents. Boil ſulphur ever ſo long in r 
ter, and it will not be diſſolved thereby; bat add a little ſalt of tartat 
the decoction, and a perfect ſolution will preſently enſue. And by mei 
of this contrivance, water may be made to take up many bodies that 
would not otherwiſe touch. Oils will unite with alkalies, and by ts 
means conſtitute ſope ; but pure inflammable ſpirit refuſes to medi 
with alkalies ; yet having the property of diſſolving oil, it alſo mail 
made to diſſolve the alkali contained therein. Twere a very diff 
task directly to diſſolve ſulphur in pure ſpirit of wine; but tis e E + 
done, by firſt boiling the ſulphur with an alkaline ſalt, or difſol BR 
it in oil, and then digeſting it with the ſpirit. By thus making * 
of an intermediate menſtruum it was that a crafty chemiſt impoſed up k 


the Biſhop of Cologn, by ſelling to him a ſham tincture of gold, *® : 
exorbitant price. This artiſt took, ſuppoſe, half an ounce of gold,” | ; 
two or three ounces of antimony, fuſed them together into 4 4 a 
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3 maſs, and afterwards ground them into. an impalpable powder, which 


he, for a long time, digeſted with a fixed alkali, run per deliquium in the 
air, and afterwards with pure ſpirit of wine; and, the liquor afforded 
by the proceſs he called tincture of gold, or Aurum potabile. Bur: it was 
eaſy for thoſe to have diſcovered the cheat, who knew that antimony 


contains a ſulphur, which being melted with gold, renders it brittle 


and pulverable ; and that all ſulphurs, if diflolved by alkalies, are there- 
by rendered ſoluble in pure fpirit of wine, which will not thence be 


enabled to take up a metal; ſo that the gold here remained at the 
bottom, and might eaſily be reduced to its priſtine form; the liquor 


ſwimming over it being only a bare tincture of ſulphur, which would. 


| entirely evaporate by heat. 
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6. Acid menſtruums join themſelves to, and conſequently diſſolve all kinds Fer the acid. 


of aqueous liquors and ardent ſpirits, as may appear from the manner 


of dulcifying ſpirit of nitre and ſpirit of ſalt; and mix ſo intimately 


with all oils, as therewith to afford true, artificial ſulphur; as we evi- 
dently ſee from that which is produced upon the union of oil of vi- 
tric! and oil-olive. - They likewiſe fret aſunder, ſplit, crack, diſſolve, 


or reduce to powder, all kinds of earths, ſtones, gems, calces, teſtaceous 


and petrified bodies, bones, corals, the human calculus, tho this be per- 


| formable only by ſpirit of nitre ; and laftly, all the metals: ſo that there 
is ſcarce any thing able to withſtand their force, No wonder then 


that Hannibal could break rocks, and gain a paſſage for his army over 


the Alps by means of them. And by means hereof it is, that the ma- 
giſteries of pearls, crabs-eyes, &c. are made; for after the diſſolution 


is over, tis eaſy to precipitate thoſe ſubſtances out of the menſtruums, 


by adding a fixed alkali thereto. Acid menſtruums are of three kinds, 

| being either gained from minerals, crude vegetables, or .vegetables after- 
they have been fermented. 

1. Mineral acids are thoſe of ſea ſalt, ſal gem, nitre, ſulphur, alum, vi- 


triol, and antimony, which contains an actual ſulphur, exceedingly like the 


common; whence proceeds its acid. All theſe acids, except that of 


ſulphur and antimony, are different from one another; and according 
to M. Homberg, all ſalts do not participate of the ſame acid. Spirit of 


W {c-{ilt diflolves gold, which other acids will not touch; ſpirit of nitre 


ſhakes the parts of the human calculus aſunder, tho no other acid will 


do the ſame ; ſpirit of ſulphur will not work upon ſilver, which yields 


to all the other acids, &c. from hence there manifeſtly appears to be 


2 difference in the nature of theſe acids. Mineral acids have this peculiar - 
to them, that they are excellently adapted to diſſolve bodies of the 


hardeſt texture, and principally metals but particular'y their mercury, 


K wherewith they readily unite ; leaving their ſulphur untouched. There 
s no known acid capable of diſſolving the ſulphur of iron or antimony, . 


Which is plentifully lodg'd in them both ; but almoſt any acid that is well 


1 prepared, as Aqua fortis, Aqua regia, ſpirit of alum, &c. will take up their 


mercurial part, and with it ſhoot into cryſtals. This therefore is 55 A 
| | culiar 
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culiar to mineral acids, that they diflolve metals with regard to their me. | 


talline nature, and thence form their vitriols; the whole art of whoſe 
preparation depends upon ſeparating the mercurial part of metals from the 
ſulphureous, which is effected by diſſolving them in acids. Thus if ye 
would know what metal any ſulphureous mineral contains, *tis bur pur. 
ting it to diſſolve in a proper acid, and the metalline part will be 
thereby ſeparated from the ſulphur, and may eaſily be precipitated our 
of the menſtruum, by preſenting another metal thereto, whereon it may 
a& more forcibly than upon the former ; which is a method employed 
to make an acid let fall the metal it had diflolved. ' Hence gold, 
which contains but very little ſulphur, is perfectly diſſolved by them; 
whilſt lead, tin, and the rpms which are largely ſtocked therewith, 
are difficultly ſeparated and formed into cryſtals. Acids in diffolying 
metals, do not tranſmute, but divide them into parts of the ſame nature: 
Tho we cannot, for want of experiments, ſay how far they may 28 
upon iron. But ſince in all ſolutions the action between the menſtrum 
and the body to be diſſolved, is reciprocal; it concerns us to ſhe w hoy 
and by what means acids ſometimes receive a change in diſſolving of 
metals. Now if a metal has any earthy parts mixed along with it, 
the menſtruum muſt needs be greatly altered thereby; becauſe acid and 
earthy bodies exerciſe an hoſtility, and mortify one another. Such 
earthy metals are iron, tin, and lead, whereby the menſtruum is blunted 
and deaden'd. But if the ſolvend be purely metalline or mercurial, it 
will ſcarce work any change in the ſolvent. Such pure metals as thel: 
are gold and mercury, from whence the menſtruums may be recovered 


witheut any conſiderable loſs of force. 


All the acid ſpirits are reducible to three capital ones; viz. ſpirit 
of ſea-ſalt, ſpirit of ſulphur, and ſpirit of nitre : and theſe three prone 
proper ſolvents for moſt foſſils, but particularly for ſaline and earthy 
bodies. But every acid will not work upon every foſſil; thus ſulphur is 
not diſſolved by Hirit of ſalt nor ſpirit of nitre. All earthy ſubſtances 
open to acids, as ſand, chalk, the teſtaceous bodies, &c. but the mei- 
curial part of metals is diſſolvable only on certain conditions. Af 
regia, or ſpirit of ſea-ſalt, joins it ſelf with gold, copper, antimony, 
and zink, marcaſite, or golden biſmuth. Aqua fortis works upon all the 
metals except gold and tin. Spirit of vitriol will not touch gold 0 
filver, lead or tin, but eagerly corrodes, and thoroughly diſſolves iron 
and copper. Whence we ſee that the action of acid menſtruums cannot 
be determined à priori, without particular experiments. 

2. Vegetable acids, are either native, as the juice of lemmons, and 5 
moſt all ſummer fruits; or diſtilled, and that either before or after fer- 
mentation, as the acid ſpirit of box-wood, &c. and of honey, manna, &. 
(1.) The native acid juices exert a great ſolutive force upon all tht 
metals except gold; as alſo upon various other foſſils, as ſulphur, anti- 
mony, marcaſites, Cc. Thus if an acid apple be cut with a knife, tte 
blade will be corroded and turned vitriolic by the juice that is 


thereon ; unleſs the knife were preſently wiped. And thus, as we 0 
| quen 
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Theory of CHEMISTRY. 
ently find, the juice of lemmons corrodes and changes the colout of 


wrter veſſels, which vinegar will not do. Nay, theſe mild and gentle na- 
tive acids will more kindly work upon, and more thoroughly diſſolve, iron, 


tin, lead and copper, than the ſtrong acid ſpirits, becauſe of the ſulphur, 


or oil, w hich ſuch metals contain; which opens the eaſieſt to thoſe weak 
menſtruums. The next in order to theſe native vegetable juices, ob- 
tained by expreſſion, are, (2.) The acid liquors procured from unfer- 
mented vegetables by diſtillation, as particularly from ſome ponderous 
woods, as that of box, guaiacum, juniper, &c. which muſt be cut into 


IJ | chips before they are diſtilled. Theſe acid liquors diſſolve ſeveral me- 
dals, and other mineral bodies, after a particular manner; and are ca- 


pable of being rendered exceeding ſtrong. If the diſtilled ſpirit of 
aiacum be exquiſitely freed from its oil, which uſually adheres in great 
lenty thereto, it proves violently acid. (3 .) The vegetable acids obtained 


by means of fermentation, are thoſe of honey, manna, ſugar, beer, Cc. 


which turn to a vinegar that yields a very Shoei ſpirit by diſtillation. 


WE 1{ from a hundred pints of this vinegar, there be firſt drawn ninety-five 


3 T4 into cryſtals ; which being again diſtilled, afford a very ſtrong and powerſul | 


of phlegm, all that riſes after will be an acid ſpirit that will diſſolve copper 


3 = | menſtruum, that greatly impoſed upon Zuelſer, «who miſtook it for the al- 


caheſt of Paracelſus. Theſe acids diflolve all the metals, except gold, 


b- 1 | filver, and mercury ; but they receive ſtrange changes from ſome of them, 
as from iron, lead, and tin; whereby they are mortified, and almoſt de- 


rived of their force. And if vegetable acids grow ſweet upon the body 
the\ diſſolve, they always ſuffer ſome diminution of their ſtrength ; as 
is viſible in the caſe of lead diſſolved with vinegar : but when they 


cz cquire no ſweetneſs upon the ſolvend, as happens in their action upon 
copper, ſilver, and mercury, they conſtantly come off ſharper and more 
1 rigid than when they were put on. The antients talked much of an 
= Acetum radicatum ; that is, ſtrong vinegar poured back upon its own 


tartar: and indeed it is an excellent and pretty general ſolvent. 


* 3. Animal acids, I believe, will, if we thoroughly conſider the thing, 
appear to be only notional, and to have no exiſtence in nature; for 


the acids which are ſometimes obtained from milk, chyle, urine or 
the excrements, and by ſome called animal acids, do not properly pro- 
ceed from the parts of the animals themſelves, but from what they take 


; in for their nouriſhment, and have not yet converted and affimilated 
into their own ſubſtance. It has been alledged, that ants, by diſtilla- 
1 tion, afford an acid ſpirit; tho I could never be ſo happy as to obtain 


it, yet I have often diſtilled them in hopes thereof; but, on the con- 
trary, they always yielded me a fetid alkaline one. Tis true, indeed, 


it the ants be committed to diſtillation, together with the neſts they 


. 


are found in, ſomething of an acid vo may be thence procured : 
this, however, is not owing to the inſects, but the leaves and other 


4 ; vegetable ſubſtances whereof their neſts are compoſed. In like manner, 
acid ſpirit is obtainable from bees by diſtillation ; but then it pro- 


ceeds 


335 


355 | Theory of CHEMISTRY. 
ceeds not from the animals themſelves, but the wax and honey where 
with they are ſtored, and which are indiſputably vegetable ſubſtances 
In ſhort, from all the pure inſects I have hitherto treated by diſtily WA 
tion, I obtained a large quantity of volatile alkaline ſalt, but never 7 
acid. M. Homberg, indeed, declares himſelf to have extracted an act 
from human blood ; but that might eaſily be the ſea- ſalt which is plen- 
tifully lodged therein . We ſhall now add, by way of corollary to ay 
doctrine of acid menſtruums, that a acid ſolvents aſſume a ſaline form wit 
the bodies they diffolve. Thus if the ſolution of coral, made with vinegy, 
be evaporated to a pellicle, and afterwards ſet in a cool place, it vil 
ſhoot into ſaline, tranſparent cryſtals. / And the ſame: holds true d 
metalline ſolutions, made with acids; from whence are obtained the 
Talts of metals, both artificial, as we ſee in the ſalt orcry ſtals of irc, 
ſilver, lead, Oc. and natural, as in vitriols; which are nothing more 
than metallic glebes, corroded and diſſolved into a faline form by a 
acid ſpirit. This alſo is the caſe in the ſolution of ſtones, effected by 
acids; as appears by the manner wherein alum is made from chalk: 
for alum is no more than chalk corroded by an acid, and thereby mat 
to appear in that ſaline form wherein *tis found. 

The action of The action and powers of adiaphorous or neutral ſalts, can ſcarce pb 
neurra? dals. Gbly be known and determined. By neutral ſalts I mean ſuch as fr 
ſalt, ſal-gem, nitre, ſal-ammoniac, borax, vitriol, alum, ſalts artificial 
compounded, or re-compounded, as the Tartarum tartarixatum, Tartarut 
vitriolatum, regenerated ſalts, and the Sales volatiles oleofi Almoſt all tis 
bodies in nature are the ſubjects of their action; yer have they ſom 
ſpecific property, whereby they ſometimes diflolve particular bodies tu 
other menſtruums will not touch. Thus vitriol, ſea-ſalt, and nitre, boiled 
together in water, make a menſtruum that diflolves gold into a re 


tincture, as we find from Tachenius and Iſ. H landus; tho it were v | 
* M. Homberg, one would bave thought, | never to be truſted in chemiſtry, whoſe wy © 
proceeded with a dea of caution in the oe it is to make them, we ſhall drop all ag = \ 
riment, or analyſis, whereby he obtained this | ment, and recommend this experiment to l . 
diſputed acid from human blood, ſollicitoufly | carefully repeated, whereby fo material 2 pot = 
avoiding the uſe of any ingredient, or addition, | may, if poſſible, at length be ſettled. It 724 
in his diſtillation, that might be ſuſpected to | give great light into the animal ceconomy, al 5 P 
contain the leaſt proportion of acid. For this | the theory of diſeaſes, and direct us to thei 9 
purpoſe he made choice of the caput mortuum | of proper remedies to know for certain wheil bi 
of human blood it ſelf. The ſalt thus ob- | there is or is not contained in the human rh 
tained, he thought juſtly entitled to the name | dy any thing deſerving the name of 4 fre 
of acid; Deca upon particular experiments, | acid, M. Vieuſſens affirms, Dr. Putcar® & . 
purpoſely made, he found it had all the pro- | nies, and Mr. Boyle, who ſeems a neuter in de . C 
perties or characters of an acid: and one | caſe, is preſſed into the ſervice, and genes! 4 
would think he was too judicious a chemiſt to | charged with roundly aſſerting that there *® all 
be impoſed upon in this caſe by ſea-ſalt 5 which | acid at all in the human body, But this A 
he could not but know was plentifully lodged | ter will be farther cleared up by our 29% be 
in the blood; nay, himſelf expreſly tells us, | when he comes to the practical part, ® * tab 
that he obtained it from all animal ſubſtances. | proceſſes which treat the ſubjects of ibe ® 2 
But as reaſoning, without experiments, ought | neral kingdom. 3 Wal 
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\ Theory of | CHEMISTAY. | 3397 
nia to expect ſuch! an effect from them in the form of acid ſpirits. 

Tus alſo the Tartarum tartarixatum, and Tartarum vitriolatum, are ad- 
mirable menſtruums for reſolving bodies into a potable form. Tis a 
_— wonderful experiment of M. Homberg and Ladovicus, whereby they 
rendered vitriol and tartar volatile; that by a mixture of native 
borax, and this by the addition of alum; upon which they both 
= were raiſed into a ſalt as white as ſnow. But who is there that would 
—_ bclicve, unleſs immediately informed by his ſenſes, that the bodies 
above- mentioned, which prove ſo fixed in the fire, ſhould ever be 

= volatilized by the addition of borax and alum ? The ſame may be 
aid with regard to metals, which will, every one of them, be raiſed by 

Ws {:|-ammoniac (whence it has, amongſt the chemiſts, obtained the name 
oc the white-eag/e) and carried off into the air. When alkalies are tho- 
roughly united with e ee or ſulphureous ſpirits (as in Helmont's 
alla, which conſiſts of a pure, volatile alkali, taken up by alcohol 
of wine) there is thereby made a very penetrating and volatile ſope, - 
partaking of the nature of the alcaheſt, which perfectly diſſolves all the 
| {ulphureous metals, and all manner of ſulphurs, oils, and ſpirits, - Twould 7 
therefore be a great point gained in medicine, if its preparations ap- | | 
peared in the form of a ſope, and partook of the nature thereof, like 
the S:/es volatiles oleoſi, which have ſome ſort of tendency this way. 
7 Such preparations would prove admirable menſtruums as well as reme- 
dies, and diffolve numberleſs matters; but particularly ſuch as abounded 
| with oil and ſalt, either in the human body or out of it. Such are 
| the virtues of neutral and compounded ſalts; for ſalts may greatly im- 
prove their force by compoſition. Thus, for inſtance, if to the vine- 
gar of lead a ſufficient quantity of an alkali, ſuppoſe oil of tartar, be 
added, to take away its acidity ; from hence would ariſe ſo mild a 
menſtruum as not to hurt the eyes, or a wounded part, if applied thereto; 
vet ſo powerful as to make ſuch a thorough. diſſolution of myrrh, that 
its entire body may be taken up by ſpirit of wine; a thing otherwiſe 
very difficult to be done by the moſt violent means. But for what is 
id of ſea-ſalt, as to its being an univerſal menſtruum, I could never 
: find reaſon to expect it ſhould prove ſo. The reſult of all the expe- 
periments I have, with ſome pains and diligence, made upon it, 
s chis, that when, by repeated purifications, I had freed it from its 
bitcuminous, oily, and fetid alkaline parts, which are largely mixed 
berewith, from its fiſhy and other foulneſſes given by the ſea, and by 
| frequent decrepitations in the fire, and liquefactions in the air, brought 
o its utmoſt degree of perfection, it at length run into a kind of 
line oil; but was never ſo far changed or improved as to diſſolve 


anne bodies whereto I applied it. 
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All the vegetable menſtruums acquired by means of fermentation may e N 


be reduced to alcohol of wine. The laſt effect of all fermenting vege- eat of fer- 
ables is for ever the ſame; that is, the production of this pure inflam- mentation. 


| | | mable ſpirit, J have found, by numerous experiments, made upon dit- 
| Aaa | ferent 
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ferent kinds of vegetables, that the inflammable ſpirit they all af 


. Theory: of C BEMISTRY. 


is perfectiy the ſame; manna, ſugar, honey, Cc. yield as true alcohol x; 
grapes. This ſpirit, when perfectly freed of its phlegm, diilolves x1 
aqueous and oleaginous bodies; and all the gummy, reſinous, Pitchy 
and ſulphureous ones too; provided they be firſt opened by alkalies: 
in which caſe, as was juſt now obſer ved, a fine,” volatile and. 
rating ſope would be produced. But upon uniting an inflammable gi. 
rituous menſtruum with acid ſpirits, it dulcifies them, or takes off fron 
their ſharpneſs, Thus when ſpirit of ſea- ſalt is mixed with reRikeq 
ſpirit of wine, it will not diſſolve gold, but only extract a yellow tins 
ture therefrom. And ſpirit of nitre, the ſolvent of ſilver, joined with 
thrice its quantity of the ſame inflammable ſpirit, will make no ſolo 
tion, only draw a tincture from that metal much commended for it 
virtues in the epilepſy. | 10 4 83 2 
Now from the ſeveral kinds of menſtraums hitherto deſcribed, r 
riouſly united and combined, according to the rules of art, or as acc 
dent may happen to direct, there might ariſe a new and extenſive (« 
of ſolvents, with particular properties and powers: and as the whol 
myſtery of chemical menſtruums had its riſe from hence; we ny 
reaſonably expect ſtill greater diſcoveries, from a due improvement d 
this uſeful hint. | | | 

Beſides the menſtruums already treated of, there are others that cu 
neither be reduced to any diſtin& general kind, nor are capable of be 
ing eaſily imitated by art; which therefore we call anomalous mer 


ſtruums. Such are the following. $ 
1. Native, or Venetian turpentine, which conſiſts of a very exquilit © 
and ſubtile oil and ſpirit, which render it ſo exceeding penetrative and 9 
active, that if a ſcruple - weight be taken upon an empty ſtomach, and 
waſhed down with any proper liquid, it will, in the ſpace of two nt 4 


nutes, communicate its odour to the urine and other excrements. 
ſame property have alſo the balſams of Mecha, Copaiba and Peru; ulic 
are ſo many ſpecies of turpentine. This menſtruum will diſſolve, 0 
unite with, oils, roſins and reſinous gums ; and when mixed with (ugh 
honey, or manna, affords an excellent ſope diſſolvable in water, wif 
with the turpentine would not before unite. | | 

2. The yolk of an egg, which ſerves as a' Placenta uterina to the chic, WR 
is a ſurprizing menſtruum, tho deſtitute of taſte and ſmell ; benz _ : 
ground with oils, turpentine, or balſams, it renders them diſſolube n ne bt 
water, wherewith ſome gums, as galbanum, and afſa fetida, mi), Mc 
the ſame means, be united, 2 

3. The white of an egg is alſo a ſurpriziug menſtruum; for if it be fir 
boiled hard in the ſhell, and afterwards ſuſpended in the air by a then 
it will reſolve, and drop down into an inſipid and ſcentleſs liquor, vi 
is that heterogeneous and anomalous menſtruum ſo much uſed by % 


raceſſus; and will, tho it contains nothing ſharp, oleaginous or 5 
naceos 


I 


* 
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nac ious, make a thorough ſolution of myrrh, Which is more than water, 


| oils, ſpirits, or fire it ſelf, can effect. e 20935 200 
| 4. The gal of animals is an inimitable ſope, conſiſting of a very 
WE (bile animal oil, mixed up with an exceeding volatile ſalt; whoſe 
blutive power manifeſts it felf, by rendering oils diſſolvable in water. 
WF Phyſicians are of opinion, that the chyle could not be ſufficiently diſſolved, 
WW diluted, or prepared for its offices without it: and the bitterer it is, 
the fitter it always proves for ſuch uſes. 201% 128 5 
= 5. Hney and Sgar take to themſelves balſams, turpentines, roſins, and 
render them potable or ſoluble in water. This extraordinary and ſur- 
prizing virtue they have beſides, that they diſſalve all the gums of 
Ala, as gum-ammoniac, galbanum, ſagapenum, bdellium, opopanax, Cc. 
W which are ſcarce manageable by any other menſtruums. Sugar, internally 
oled, has the faculty of diflolving, not of increaſing phlegm, as is com- 
WS monly ſuppoſed; for it has no tenacity of its own, only acquires it 
vy long boiling. Tis the moſt perfect ſal oleoſum, or unctuous ſalt, in 
au nature; being ſoluble in water, fuſible by the fire, and affording all 
the other ſigns of a ſalt. | | 
= We are now got thro” the ſeveral claſſes of menſtruums, and as we 
went along endeavoured to ſhew the virtues and powers of each: but 
ve have hitherto taken no notice of thoſe, in a particular manner 
pretended to by the adept ; who boaſt themſelves maſters of ſome grand 
WE {ccrets in this part of chemiſtry. Whether there really are ſuch things 
in being, I will not pretend dogmatically to determine; but leave the 
authors who ſpeak of them, to anſwer for themſelves. But as Paracelſus 
WT firſt made mention of an univerſal ſolvent, or the alcaheſt, and after him 
linen, who was a man of uncommon candour, they have together 
WT rouzcd the curiofity and induſtry of abundance of chemiſts to ſearch after 
A it for which reaſon it will not be improper to deliver all we could 
erer learn of that matter. But before we proceed thereto, let us here 
cia the conſequences that flow from the doctrine hitherto delivered 
of menſtruums. i | 
; 1. We learn from what is before laid down of menſtruums, that Corollaries from 
no ledge of the acid, alkaline, or ſaline nature of any body, will 4 er ee, 
ot enable us to determine the action of that body upon others, or ftruums. 1 
iss power of diflolving them, any farther than particular experiments 
ere ſhewn to be fact. (I.) Oil of vitriol and Aqua Fortis, tho the 
WE rongeſt acids, will not diſſolve gold, ſulphur, or oil. And therefore, 
oben we ſee ſpirit of nitre diflolve ſilver, twould be wrong thence to | l 
conclude, that it would do ſo by the other metals. For the fact here 
chat ſpirit of nitre diſſolves ſilver only; and the experiments muſt 
ee ſeverally made with it to ſhew whether it will touch the other 
Pct. (2.) The fixed and volatile alkali gained from urine, will not 
X Work upon gold, ſilver, or mercury. Glauber ſought for the alcaheſt in 
ales; but never could diſſolve the mercurial part of metals with them. 
bs Aaa 2 | (3.) Tho 
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( 3.) Tho- ſea- ſalt be kept ever ſo long upon ſulphur, or ſilver, it vi 
not change them. 1 | | | 
2. The action, therefore, of all menſtruums is relative; and eren 
body in nature may be accounted a menſtruum with regard to the thin M 
it diſſolves. Aloes and myrrh will remain untouched in common mew „ 
ſtruums; but if digeſted with regenerated ſalt of tartar, and afteryu4 ü 


joined with the ſaffron, they will all be readily taken up by ſpirit of wine 2 x 
and compoſe Elixir proprietatis. But it were a ſtrange way of argu Wn 


from hence to infer, that regenerated ſalt of tartar is the univerſal me} Z 
ſtruum. Tis plain, therefore, that the action of every menſtruum a 


only be known, and ought only to be * N after by experiment, 


3. From the diſſolving power manifeſted by a menſtruum, we canx 
conclude it to be acid, alkaline, ſpirituous, ſulphureous, or ſaline; f 
we find by experience, that hard bodies, which obſtinately reſiſt th 
ſtrongeſt menſtruums, will fomerimes yield to the weaker. Meran 
thoroughly diſfolves the body of gold, tho it ſelf may be applied 
the naked nerves without cauſing pain, or otherwife manifeſting iti 
than by its coldneſs. Milk will draw a ruby tincture from red com 
which is more than any acid could perform. And alkalies do u 
always act by abſorbing of acids; for they work upon and unite wi 
oils, and bodies that have no acid belonging to them, as flints, f. 
inſtance, wherewith they compoſe glaſs. Whence it is plain, that ti 
action of a menſtruum does not let us into its nature. 

The corroſive power of every menſtruum is not abſolute and u 
verſal, but relative and determinate. Thus oikof vitriol has no corral 
force with regard to gold, wax, glafs and the like, upon which! 
makes no impreſſion; but only with reſpect to thoſe bodies it is 4 
ro diſſolve. Corroſion, therefore, is always relative to the body to“ 
corroded ; nor can we properly call any body corroſive, before we lun 
the ſubje& it will corrode. Mercury laid upon the warm hand, 
give no pain, but feel ſoft and ſmooth thereto ; yet would it com 
and eat through any metalline veſſel, except one of iron. Oil of vin» 
alfo, and mercury-fublimate, which are ranked among the ſtm 
eorroſi ves, will not work upon ſilver, cryſtal of the rock, ſand, &c. Hans 
the antient chemiſts, who knew nothing of the alcaheſt, would {a WINE 
every corroſive is ſo with regard to its ſubject, and not with r:5% 


to it ſelf. Fire, indeed, is thought to be a general ſolvent or deſtrof £4 
tho we find that it deſtroys or carries off no body thro' which it ® SV 
every way paſs equably. Thus it does not change and deſtroy W * 
mercury, when the force applied thereto is allowed to act no c * 
wiſe on one part than on another: but if any particles of arſenic 4 ; d) 


cobalt, are lodged in the quick-filver, whereby the free motion 
fire is hindred ; then the particles of the mercury alſo are raiſed 4 
with them; becauſe, in effect, theſe furniſh the other, as it were, 
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The hardeſt ſubjects do not always require what appear to us the 
ſtrongeſt and the ſharpeſt menſtruums; nor do the ſofteſt bodies atways 


. yield to thoſe menſtruums which work upon the harder: for, as ve juſt 


now ſaw, the force of the ſolvent is relative, and to be eſtimated only 


Vith regard to the folvend. Thus the ſtone of the bladder, which 
diſſolves in fpirit of nitre, will not be touched by oil of vitriol ; tho 
SS reputed a ſtronger acid than the other. Lead opens neither to ſpirit of 
gitre, nor oil ot vitriol; but readily to the juice of lemmons, vinegar, and 
WS that ſpirit alſo when lowered with twelve times as much water. Coral 
expoſed to the violence of the ſtrongeſt: acids, will communicate no 
== rinture thereto ; but immediately yields its redneſs to white wax or 


7 | milk. The ſpirit drawn from rye-bread will melt down ſtones ' and 
metals whilſt they are held in the hand, yet never fret ot touch the 
skin; nor give the leaſt pain to the moſt ſenſible parts of the body: 


Vence we may juſtly hope a ſolvent will be found for the human calculus,. 
—_—_ that ſhall not fret or wound the bladder. Steel is the hardeſt of metals, 


and will cut them; yet will it be perfectly diflolved by the juice of lem 


mons, or of citrons, which is ſo grateful and innocent to the tongue. 


u. Boyle tells us he had a menſtruum, and gives fome hints whereby 


to diſcover it, that would diffolve all ſtones, metals, and even gold, into 


| a ſoft and potable liquor; the menſtruum it ſelf being exceedingly mild 


. and gentle. The reader muſt again allow me to repeat, that we ſhould: 
not deſpair of finding innocent ſolvents for the ſtones generated in the 
human body. Theſe ſtores are found lodged in the urine, gall, blood, 


* Iympha, ſaliva, Cc. liquors which will not diſſolve them. We likewiſe 


= now, that ſaline, alkaline, acid, ſpirituous, ſulphureous, mercurial and ſa- 
ponaceous menſtruums, work no effect upon them; bur ſpirit of nitre has 
dhe power to do it; tho it unluckily happens to be a corroſive with 
regard to the human body. Surprizing cures,, however, are daily per- 


formed by ſuch menſtruums as thoſe above-mentioned, without prejudice 


. 8 to the body. A child chancing to ſwalkaw a needle, I ordered him 
bo drink nothing but the juice of lemmons, ſweeten d with honey, 


whereby his ſtools were rendered black; and he found no farther miſchief. 


To a woman who had contracted a deſperate aſthma by receiving the 


fumes of lead, I ordered vinegar; and ſhe was cured. 

. 6. Solvends generally change the ſolvents, as much as themſelves 
WW ze changed thereby. This made the antients ſay, that every ſolvent 
WF was wearied out, or made ſluggiſh, by the ſolvend in the act of diflo- 


btion. Hence action and reaction are equal between the menſtruum 


and the body it diſſolves. Thus oil of vitriol ſuffers ſo great a change 
: by diflolving iron, that if the ſolution be diſtilled, nothing but mere 
W phlegm will come over. Thus fiery alkaline ſalts are fo altered, by 


14 diſſolving flints and ſand, as with them to conſtitute glaſs; which 


, | is a taſteleſs body. Pure ſpirit of wipe ſuffers a leſs change in ſolution 
than any other menſtruum : for tho it ſhould be diſtilled off from the 
7 bodies it diflolves a hundred times, twould ſcarce be diminiſhed in its 
2 3 virtue. 
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virtue. Let even this loſes. of its taſte thereby; and the oftner j 4 
is diſtilled, the. more inſipid it becomes; tho it always remamñ 

- oleaginous and inflawmable. Zuelſer, in the trifles he has publiſh WR 
about the alcaheſt, ſays, there is a certain acid which may be dray 
off unaltered after ſolution. And, indeed, M. Homberg informs us, thy 

in a pint of vinegar, for inſtance, there is a very large portion d 

earth and water, and but a very ſmall one of acid ſalt, obtainable j 
a ſolid form; which being diflolved in water, makes ' vinegar agiin 
Such an acid as this, therefore, might ſuffer no great alteration by bei 

diſſolved. Water, tho it does not eaſily admit of any alteration, is yz 
by diſtillation convertible into earth, as Mr. Boyle has tried. 

7. A great degree of ſimplicity, purification, or rectification, does nx 
always increaſe the ſtrength or power of a menſtruum, but ſometing 
proves deſtructive thereof. Thus common ſpirit of wine will extra 
a better tincture from jalap, than that which is highly re&ified ; ui MR 
is alſo to be prefered thereto in making Harvey's tincture. Pure oil of > 
tartar will remain diſtin& in alcohol of wine, but diſſolves in a love WR: 
ſpirit, in wine or in water. Oil of vitriol, when highly dephlegmed Rn 
will ſcarce touch iron or lead, before it is let down with wat, Wn 
And Aqua fortis, when diluted or expoſed to the air, will make a beta ü 
ſolution of the calx of lead, than it would when exquiſitely purifed, 
or kept therefrom. | 

8. There are ſome menſtruums that require the utmoſt degree of purit 
before they will operate. Thus amber neither opens to wine, nor the {p- 
rit of wine, tho it will to the pureſt and fineſt alcohol. It has been aſſerted 
that no tincture could be gained from ſalt of tartar; but I have, by 
means of the higheſt alcohol, obtained a red one therefrom ; very dif- 
rent, alſo, in taſte, from that of the ſpirit employed to extract it. 


1 
: . . 
Of the Alcaheſt, or Univerſal Menſtruum. 3 
N % Daacelſus, and the elder Helmont, have expreſly declared in their vn, 
e hiſtocy of . . . "3 » a 3 
the Alcatieſt, tings, that there is a certain fluid in nature, capable of reducing BE 
all ſublunary bodies, as well homogeneous as mixed, into their Eu. 
primum, or original matter whereof they are compoſed ; or into an 9 
form, equable, and potable liquor, that will unite with water and tit 8 
jaices of our bodies, yet retain its ſeminal virtues ; and if mixed vid 
it ſelf again, thereby be converted into pure elementary water: Wen 


they imagined this menſtruum could at length reduce all things to watt 
which, it ſelf, was incapable of any farther change. Such a declarati 
as this, ſeconded by the aſſeveration, or oath of Helmont, who religioul) 
ſwears himſelf poſſeſſed of the ſecret, cauſed all the ſucceeding c 
miſts ſollicitouſly to turn their thoughts and labours to find out ſuch! 
noble menſtruum. And the famous Mr. Boyle was ſo fond of it, ti 
he frankly acknowledges he had rather have been maſter thereof than © 
the philoſophers ſtone ; as indeed it were a thing more to be video's 
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A | than the power of tranſmuting metals : that great philoſopher, however, 
. ingenuouſſy tells us he had not the good fortune to poſſeſs it. 525 


Nov it is eaſy to conceive, that all bodies might originally grow from 


WE ome firſt matter, which was once in a fluid form. Thus the primi- 


tive matter of gold is, perhaps, nothing more than a ponderous fluid; which 
from its own nature, or a ſtrong attraction between its parts, afterwards 


1 | acquires a ſolid form. The aflertion, therefore, of Paracelſus and Hel- 


mont, carries a ſhew of probability with it, when they ſay there is ſome 


one univerſal Eus, or original matter, that reſolves all bodies into their 


Ens genitale, or the primitive ſubſtance whereof they were at firſt created. 
So many are the authors who have treated of this ſubject, that a librar 
might almoſt be collected of the books written upon the. alcaheſt. 


= //:iderfelt, in his treatiſe de ſecretis adeptorum, has made a collection of 
iu the opinions that have been entertained about it; but tis manifeſt 
WE from his writings, that himſelf never ſaw the thing. Pantaleon alſo, 
Vith Philalethes, Tachenius, Ludovicus, and a thouſand others, treat of the 
ame ſubject. But none of them ſpeak to the purpoſe, nor declare them- 
= ſclves poſſeſſed of the ſecret, except Paracelſus and Helmont ; who being 


the original authors, upon whom the reſt have only wrote idle com- 
ments, or fallen into ſome whimſical conceit as to this grand ſolvent, 


Le hall confine our preſent inquiry to thoſe two; as judging it the 
W readieſt way of diſcovering whatever relates to the ſubject. 


The term alcaheſt is not peculiarly found in any language; and Helmont The origin of 


SS declares he firſt obſerved it in Paracelſus, as a word that was unknown 8 _ al- 


W before the time of that author. Paracelſus, in his ſecond book de viribus 


; 5 membrorum, Cap. 6- treating of the liver, has theſe words. Eft etiam 


form; as is taught in the proceſs o 


5 : Alcaheſt /iquor, magnam hepatis conſervandi & confortandi, adeoque ab hydro- 
iii © ejus omnibus generibus, ab hepatis vitiis ortis, præſervandi vim & 


eficaciam habens. Ejus proceſſus eſt, ut 4 coagulatione reſolvatur, & iterum 


WE cooguletur in formam tranſmutatam, ficut de coagulando, & trauſmutando docet. 
Tac enim fi ſuum femile ſuperaverit medicina, fit hepatis medicinis omnibus 
SE /pcior. Et fiquidem hepar ipſum ruptum & difſolutum foret, loco tamen totius 
ST 2 atis is eſt, non ſecus ac fi nunquam ruptum & ſolutum fuiſſet. Quicunque 
ego medicine operam datis, ſummo ſtudio id anniti debetis, ut Alcaheſt praparare 
We 4 /catis, prepter averfionem multorum morborum qui ab hepate oriuntur. The 
direct and literal Engi;h whereof, runs thus: © There is alſo the liquor 
= * a/caheſt, which proves of great power and efficacy in preſerving 
and comforting the liver; as alſo in curing hydropical and all other 
We © kinds of diſeaſes ariſing from diſorders of that part. Its procels is, 


* to be diflolved from coagulation, and 7 coagulated into a tranſmuted 
| coagulation and tranſmutation. 
Hut then if the medicine ſhall once have conquered its like, it becomes 


| © ſuperior to all the medicines adapted to the liver: and tho the liver 
Wt {ell were broken and diſſolred; yet this medicine would: ſupply its 


place, as well as if it never had been ſo broken and - diflolved; 


© Whoever, therefore, ſtudies phyſic, ſhould earneſtly endeavour to learn 


© the 
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| Theory of CHEMISTRY. 
ce the preparation of the alcabeſt, that he may know how to put aſd; 
the many diſtempers which ariſe from the liver.” This ſingle paſſg 
of Paracelſus it muſt have been which excited the chemiſts who (v. MW 
ceeded him, to ſuch a vigorous inquiry after the alcaheſt : for from: 
articular peruſal of his works, I could diſcover no more than anoths 
indirect expreſſion about it, importing leſs of the ſame ſubject than thy Wn 
juſt now delivered from him, and one ſhort ſentence beſides, wheen ü 
ſpeaks of the alcaheft as a ſolvent for ſome bodies that required calcination WR 
Yolvere quædam  calcinanda. It might, therefore, appear ſurprizing, thy 
FHelmont ſhould barely from hence take occaſion to break out ſo laviſhly Wn 
the praiſes of the alcaheſt, which is not here recommended as an uniyer{ 
menſtruum, were we not informed, that in his travels thro” Germay, k 
picked up all he could learn about it from the diſciples of Parate!ſus. Non 
we are well aſſured it Was a frequent practice with this author, to tra 
poſe the letters of his words, and to make uſe of abbreviations, or otha 
ways of concealment, in his writings. Thus for tamtar he would writeſs 
tratar, for Nitrum, Mutrin; ſo that alcaheſt may poſſibly be a word wrt 
after the ſame manner: whence ſome have imagined it to be formed u 
Alkali eft; and accordingly, that it was the alkaline ſalt of tartar u. 
latilized *: But Helmont ſeems exprelly to deny it, by ſaying, © If yu 
« cannot obtain to the alcaheſt, learn to make ſalt of tartar volatile 
Others would have it to be the German word Algeift, that is, wholj 
ſpirituous or volatile: and, indeed, the proceſs mentioned of it, is the 
ſame with that of a ſpirit. There are ſome too, of opinion, that & 
-caheſt is taken from Salla geiſt, which ſignifies ſpirit of ſalt; for the mi 
verſal menſtruum, tis ſaid, is to be wrought from water: and Paraz|s 
himſelf calls ſalt, the centre of water, wherein “metals ought u 
„ die and loſe their bodies.“ And in effect, ſpirit of ſalt was tit 
great menſtruum he ufed on moſt occaſions ; as appears from his 4 
chidoxa, in the nine former books whereof he reveals all his ſecrets 
except his principal 8 ſolvent, or univerſal menſtruum, which in ti Wn 
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firſt he promiſed to diſcloſe. This occaſioned the tenth book to be dir 1 
gently and ſollicitouſly inquired after, wherein a revelation of the g. 
ſecret was expected; and at length the biſhop of Colagn found wit Bn 
paſſes under that name. The commentator upon Paracelſus, who gate 
Latin edition of his works at Delft, tells us, the alcaheſ was merci] N 
entirely converted and prepared into a ſpirit. And this is all that ee. 


1 could find as to the term alcaheſt in the writings of Paracelſus ul 
his tranſlators. But the better to clear up this grand affair, we vill 
in the next place, inquire if any ſynonymous words have been uſed for it 
Words of the Paracelſus never ſpeaking expreſly of the alcabeſt but in the paſſzp 


my > 5b we have quoted from him, has made uſe of no ſynonymous term d 
aahelſt, 155 ET, f 
* This ſeems to have been the ſetiled opi- | prizing things with ſuch a menſtruum, ifa 


nion of Glauber; who indeed performed ſur- | ſubjects of all the three kingdoms. ; 
pl 


K 


* 


— 
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hraſe for it- Our recourſe, therefore, in th 


elder Helmont ; who | | 5 Varg 

1. In the Elziver edition of his works in quarto, given by his ſon, 
A. D. 165 2. P. 377. u. 3. mentions the alcaheſt by the compound name 
of ignis- aqua, fre- water. But in this place he ſeems to mean the cir- 


* 


ſuming all things; and water on account of its liquid form; and there- 


core by joining the two words together expreſſes both its properties at 


once. | 
2. Pag. 45. u. 15. and pag. 119, u. 89. he calls it nem Gehennæ, infernal 


2 fe; a word alſo made uſe of by Paracelſus. In the place firſt cited 


mont is treating of original, that is, elementary earth,“ Which, 


, e, when perfectiy purified and freed from all foreign matter, 


can be changed by no body in nature except the infernal fire, which 
Vill reduce it into the ſame fluid whereof it was originally compoſed.” 
hence it is plain, that this infernal fire was an artificial thing; and 
te ſame with the alcaheſt. a 
3. Pag. 628. 1. 2. he calls it Aquam ſolventem, a diſſolving water; and 
ere ſays, © There is another ſynonymous word for it in Paracelſus, 
namely ſal circulatum, which reduces all tangible bodies into the 
liquors they were made from.“ 8 

4. Pag. 3 80. . 24. he entitles it Summum & feliciſſimum omnium ſalium; 
the principal and moſt ſucceſsful among ſalts, which having obtained 
* the higheſt degree of ſimplicity, purity, and ſubtilty, alone enjoys the 
faculty of remaining unchanged and unimpaired by the ſubjects it works 
on, and of diflolving the moſt ſtubborn and intractible bodies, as 
WE tones, gems, glaſs, earth, ſulphur, metals, &c. into real ſalt, equal in 
WF vcight to the matter diflolved ; and this with as much eaſe as hot 
vater melts down ſnow. This ſalt, alſo, continues he, by being ſeveral 
times cohobated with Paracelſus's ſal circulatum, loſes all its fixedneſs; 
and at * becomes an inſipid water, equal in quantity to the ſalt it 
vas made from.” Now Helmont has given a very accurate deſcription of 
and conſequently could not but know what it was; ſo that we cannot 
gell miſtake him when he calls the alcabeſt a ſalt. 

F. Pag. 43. u. 11. and pag. 157. u. 6. he gives it the name of Sal circu- 


„„ aracelſi, becauſe made by a circle of diſtillations and cohobations; 


Wd ſays he had two kinds thereof, a leſs and a greater, which latter is 
Wat of Paracelſus, and eſteemed by Helmont the ſame with the alcabeſt. 

.ag. 94. u. 27, 28. he delivers, tho very obſcurely, the whole com- 
Wlition of the alcabeſt, with all its virtues ; where he calls it latex, 
bich properly ſignifies pure, tranſparent, running water. Helmont, there- 
, being a thorough maſter of the Latin tongue, muſt mean by that 
ac, as here applied, tranſparent ſalt reduced to a fluor. The paſſage 
ins very remarkable, we ſhall give it in the original. Chemia inda- 
ndo ſclicita eſt corpori, quod tante puritatis ſimphonia colluderet nobiſcum, 


_ rm. nequiret diſſipari; ac tandem ſtupe ſacta eſt religio, reperto 
5 | Bbb 


latice, 


is inquiry, muſt be to the 


culated liquor of Paracelſus, which he terms fire from its property of con- 


365 


ning water, which, tho reduced to the ſmalleſt particles in nature, 


be origin o 
the detbelt 


the Maccabees already referred to. So much for the ſynonymous terns 


into the origin, properties, and characters of the thing; and, by com- 
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latice, qui ad minimos redactus atomos nature poſſibiles, calebs omuis femm 
connubia ſperneret. Which words may be thus rendered: Chemj 
% buſies her ſelf to find out a body ſo pure, to make harmony with us, 
« as that it ſelf ſhould remain incapable of corruption or diſſolution; au 
“at length religion ſtood amazed at the diſcovery of a pure, limpid, rus 


TS 


« keeps it ſelf unviolated ; refuſing the embraces of every ferment“ 
By religion the author here underſtands the chemical religion, or the 
doctrine and practice of chemiſts. _ 

7. Pag. 88. u. 27. he gives it the title of water; where he thus expreſs 
himſelf: © I know a certain water, which I cannot think proper to n. 
« yeal, wherein all manner of vegetables are changed into an exhalable 
juice, without the leaſt ſediment falling to the bottom of the contain- 
« ing glaſs: and this juice, when applied to ſalts, is wholly reducib: 
into inſipid and elementary water.” He alſo quotes the firſt chats 
of the ſecond book of the Maccabees, where mention is made of a Water 
that took fire, to this effect: Now when the ſacrifice was burn, 
« Nehemiah commanded the great ſtones to be ſprinkled with the reſidue 
c of the water; which, when it was done, there was kindled a flane 
« of them alſo; but it was conſumed thorough the light that ſhoe 
« from the altar. So when this matter was known, it was told the 
* king of Perfia, that in the place where the prieſts which were led 
« away, had. hid fire, there appeared water inſtead of fire, and that 
“ Nehemiah and his company had purified the ſacrifices withal.“ And to 
this liquor he compares his alcaheſt, telling us it was thick, a perpe 
tual fire like the veſtal, and not unlike what is deſcrib'd in the chapter d 


which have been uſed for the alcaheſt; but if we would know what out 
two grand chemiſts meant by their univerſal menſtruum, we muſt not rel 
our inquiry in the etymology and phraſeology of the word, but ſearct 


paring together the obſcure paſſages of both writers concerning it, ſe 
if we cannot make one explain the other ; ſo as to let us a little into 
this grand ſecret. 

1. Helmont is expreſs that this menſtruum is entirely the produd of n, 
and not of nature; as appears from pag. 56. u. 12. of his works; When 
he ſays, Tho an homogeneal part of elementary earth may be att 
« ficially converted into water, yet I deny that the ſame can be 

© by nature alone; for no natural agent is able to tranfmute one ele 
% ment into another.” And this he offers as a reaſon why the elements 
always remain the ſame in quantity. Helmom, as well as Paracel, 
took water for the univerſal inſtrument of chemiſtry and natural pir 
loſophy, and earth for the unchangeable baſis of all things, which, 4e 
cording to him, was created by God to give form to bodies; that fn 
was deſigned as the efficient cauſe of all things; that ſeminal in- 


preſſions were lodged in the mechaniſm of earth; and that _ 1 
Q:VI 4 
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3 | zifolving and fermenting with this earth, as it does by means of fire 
brings every thing tolighit; whence originally proceeded the animal, vege- 
table, and mineral kingcoms; even man himſelt being thus ar firſt created, 


i agreeably to the account of Moſes. Nor does there appear any abſur- 


dity in all this. Earth, therefore, according to him, was naturally in- 
deſtructible; yet convertible into water by the action of the alcaheſt, 
WW «hich, therefore, is not a natural body, but an artificial preparation. 

1. Pag. 94. 1. 28. he declares the alcaheſt to be unobtainable without 
the labor ſophia, the work of wiſdom, or ſecret knowledge of the adept, 
whereby they prepare the philoſopher's ſtone ; which he tells us is in- 
comparably more eaſy to procure than the alcaheſt : and of the great 
difficulty and labour requiſite in its preparation, he expreſſes him- 


; | (elf to this effect: No body ever yet made a cure of the leproſy 


W < vithout the aſſiſtance of the alcabeſt, which cannot be obtained 
without a tedious and laborious operation: and however great the 
chill of the artiſt may be, and whatever pains he may take, yet ſhall 
© he never poſſeſs this menſtruum but by a particular favour of provi- 
e dence. Great is the labor ſophia, the work that has made a breach 
« jnto nature, and ſhewed us an anomalous preparation, that without 
« mixing with any ferment, riſes a ſerpent different from it ſelf, dies 
« by its own bite, but revives again, and yields to death no more. 
© The ludus of Paracelſus may be made in a moment, but the diffi- 
© culty is to prepare the alcaheft ; than which nothing in all the art 
« of chemiſtry is more laborious.” And thus much may ſerve to ſhew 


the errors of thoſe chemiſts, who, ſince Helmont, have ſeverally pretended 


to the alcaheſt. Ludovicus, Starkey, Zwelfer, Glauber, &c. thought them- 
ſelves poſſeſſed of it, without taking the pains that Helmont declares to 
| be neceſlary in its preparation. Baſil Valentine and Zwelfer judged it to be 
ſpirit of vinegar rectiſied from verdigreaſe ; &arkey thought he diſcovered 
it in his ſope; and others would make us believe they found it in 
hxed alkalies, or acquired it at ſome very eaſy rate. But ſo far were 
ſuch people from having had the ſecret of the alcaheſt, that they knew 
not how to go about its preparation ; and wanted a true notion of 
the thing. Whoever expects to obtain it in good earneſt, may take 
Helment's word for it, he muſt not only beſtow uncommon pains, but alſo 
prove very happy if he obtains his end. And tho we were perſuaded 
4 man knew the ſecret of the philoſophers ſtone, we ſhould ſtill be 
| cautious how we believed him poſſeſſed of the alcaheſt. 
Let us next inquire into the diſtinguiſhing marks and characters of 
the univerſal menſtruum. | 75 

I. Its firſt character, or property, is to difſolye and change all ſublu- 
nary bodies; water alone excepted. 
2. The changes it brings upon them proceed in this order. Every ſub- 
jet expoſed to its operation, is firſt converted into 1ts three principles, 
ſalt, fulphur, and mercury, and afterwards into ſalt alone; which then 

omes volatile, and is at length wholly turned into inſipid water. 
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3. But this operation proceeds not equally in all bodies; metals, an 
above all, that particular ſand which lies where the pureſt ſprings tak; 
their riſe, below the earth, being diſſolved by it with greater dil. 
culty than other bodies. If any one, therefore, pretends to the alcahel, 
bid him firſt diſſolve this ſand with his menſtruum, before you aſſent u 
his aſſertions about it. 8 | | | 

4. The manner of making the experiment, is to touch the body pr. 
poſed to be diflolved, once or twice with the pretended aleaheſt, whill 
the ſubje& is contained in a proper veſlel ; and if the liquor be genuing 
the body will thereby be converted into its own quantity of ſalt. Thu 
if-it were applied to an ounce of ſand, gold, or mercury, you would 
obtain by the experiment an ounce of the ſalt of each body, vii 
out any mixture of the menſtruum, or change being wrought thereq, 
See Helmont's works, p. 88. n. 24—28. p. 265. u. 11. 

5. It does not deſtroy the ſeminal virtues of the bodies diſſolved thereh 
Thus gold is, by its action, reduced to a ſalt of gold, antimony to! 
ſalt of antimony, ſaffron to a ſalt of ſaffron, &c. of the ſame ſemi 
virtues, or characters with the original concrete. By ſeminal virtues Ki 
mont underſtands thoſe virtues which depend upon the conſtruction a 
mechaniſm of a body, and which make it what it is. Thus if a pound 
of cinnamon were, by the alcaheſt, reduced to a pound of alt, thi 
ſalt would retain the ſmell and taſte of cinnamon; tho it would nor 
become ſoluble in water, and would run by the fire. Hence an adi 
and genuine Aurum potabile might readily be gained by the alcahel, 
as converting the whole body of gold into a ſalt retaining its ſemin 
virtues, and being ſoluble in water. See Helmont, p. 25. 43.88. 

6. Whatever it diflolves may be rendered volatile by a ſand- heat, « 
the heat of a Balneum Mariæ, as we learn from a very remarkable paſſagt 
of our author, p. 88. which take in the following words. © I put! 
charcoal of oak into a glaſs veflel, with an equal quantity of a certa 
% water, and ſeated the glaſs hermetically z whereby, in three da 
© time, the entire coal was, with the heat of a bath, converted int) 
* two tranſparent liquors, of different colours; which being diſtille 
te oft in a ſand- furnace, with a fire of the ſecond degree, the botton 
& of the glaſs appeared as pure and clean as if it had juſt been tale 
4 out of the glaſs-houſe kiln. Theſe two liquors afterwards roſe I] 
* the warmth of a Balneum, equal in weight to the matter of the coil; 
„ whilſt the liquor which had procured: the diſſolution, remained & 
* the bottom a, the glaſs, without having loſt of its weight or vir. 
If any one, therefore, pretends to the alcaheſt, let him do the like, © 
paſs for a deceiver. The univerſal menſtruum, he tells us, may allo f. 
ſome bodies, as mercury for ' inſtance; fo that they ſhall not eaſily te. 
cover their volatility. - See Helmont, p. 380. u. 24. p. 776. u. 11. p. 628. 

7. If, after having once volatilized the ſolvend, it be diſtilled therein 
the body is left pure infipid water, equal in quantity to its orig, 
{elf, but deprived of its ſeminal virtues. And this muſt be the calc J 
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Theory of CHEMISTRY. 
all the bodies in nature. Thus if gold be diffolved by the alcaheſt, 
the metal firſt becomes falt, which is potable gold; but when the men- 


ſtruum is diſtilled therefrom, tis left mere elementary water. Whence 
it appears, that pure water is the laſt production or effect of the alcaheſt. 


See Helmont, p. 43+ 56. 780. u. 25. TO 5a 
8. It ſufters no change or diminntion of force by diſſolving the 


bodies it works on; and therefore ſuſtains no rea- ction from them; be- 


ing the only immutable menſtruum in nature. Our author calls it, © A 
« yirgin that refuſes the embraces of every ferment, becauſe it can find 
« nothing like it ſelf wherewith to unite; and the principal of ſalts that 
« has the power of pervading all bodies, {whilſt it ſelf remains un- 
« changed thereby.” Hence he calls it, N æternum, the immor- 
« tal liquor 3 which, ſays he, has no equal; for as there is in all nature 
e but one burning and conſuming fire; fo is there but one liquor ca- 
« pable of diſſolving all bodies into their primitive matter, without 


© receiving the leaſt change or diminution of its virtues.” See Hel- 


mont, p. 45+ u. 15. P. 94. He 27, 28. p. 678. u. 12. p. 628. 265. u. 11. p. 628. 
678. Pp. 780. 788. | 


9. Tis incapable of mixture, and therefore remains free from fermen- 


tation and putrefaction; coming off as pure from the body it has diſ- 


folved, as when firſt put thereon ; without leaving the leaſt foulneſs 


behind it: for it acts no otherwiſe than a peſtle does in a mortar, by 
grinding to pieces the bodies whereto it is applied, it ſelf remaining 
unaffected or unchanged by the action. See Helm. p. 94, Cc. 


10. Tis exhalable, or may be raiſed, by a ſand-heat, but not by the: 


heat of a Balneum, as we learn from the diſtillation of the wood-coal, 
diſſolved by means of it; which ſtrange property ſeems repugnant to 


ſome of thoſe above-mentioned. See Helm. 2 56.88 628. 634.766, &c. 


11. Laſtly, notwithitanding what was faid of its immutability, tis 
not abſolutely incapable of change; but may be altered and ſabdued 


by its equal: and ſuch an equal our author declares it has, tho he: 


never deſcribes it; which, therefore, muſt be a bod] that eludes the force 
ot the alcaheſt, changes its nature, and deſtroys its virtnes. See Helm. 


5p. 265. u. II. 
The properties here delivered of the alcaheft, are extracted from the 


« Vritings of the elder Helmont; but neither thoſe, nor all the informa- 


tion to be gained from the younger, will enable us to form any folid 


and ſatisfactory judgment about this ſurprizing menſtruum. The ſon 


being frequently queſtioned by his friends concerning the immortal liquor 
of his father, always ſtudied to return evaſive anſwers; and left them 
in the dark as to the truth of the thing. But when he was once, at 
my requeſt, entreated to ſay whether his father actually poſſeſſed ſuch 


a menfirnum or no, he acknowledged he lnew not; but ſaid that his- 
father often boaſted of more than he could perform. Theſe properties 


of the alcaheſt, may furniſh us with a criterion whereby to examine 


the pretenſions of thoſe who would be theught to have got * | 
| OL: 
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of the ſecret. If any man pretends to an alcaheſt of a different kind 
from that we have here deſcribed, it lies upon him to ſhew how he 
applies the term, and what are the effects and properties of his par. 
ticular preparation; but whoever would perſuade the judicious that he 
has obtained the alcaheſt of Paracelſus or Helmont, mult ſhew that it 
bears the ſeveral marks and characteriſtics peculiar to that liquor: and 
if it appears to have the ſeveral properties above laid down, you may 
fairly conclude it to be the genuine alcaheſt of Helmont. 3 

Many are they who have pretended to this extraordinary menſtruun 
Starkey, that excellent chemiſt, diſciple to Helmont, and friend of M. 
Boyle, was, as well as ſome others, of opinion, that it might be a pre 
paration from putrefied urine. Hereto they were led by thoſe — 
of Helmont s works wherein he expreſſes himſelf to this effect: Wiſdon 
6e deſpiſes thoſe who are averſe to work upon putrefied urine.” And 
ſpeaking of the Judus, that is, the human calculus, he ſays, © Putrefied 
c urine Will diſſolve the ſtone.” But he could not mean by theſe « 
the like expreſſions, that putrefied urine was really the alcaheſt ; becauſt 
urine, in what manner ſoever it be treated, always has ſomething ſul 

hureous or ſaline mixed therewith ; and conſequently would give: 
oulneſs to the bodies it diflolved, and be br lei. 
directly oppoſite to the nature of the alcaheſt. And ſpirit of urine, be- 
ing an alkali, is for that reaſon expreſly declared by Helmont not to 
be the thing. All the other preparations from urine would likeyile 
ſuffer a change. The oil of urine may be tranſmuted, and the of 
alba Helmontiana is alterable by acids; characters no way comporting 
with the alcaheſt. The like we muſt alſo ſay of phoſphorus ; which 
has therefore been taken for the alcaheſt, becauſe Helmont deſcribes 
that univerſal folvent as a thick, ſhining, fire-water ; but this will unite 
with Aqua fortis, fly off, and loſe its virtue in the air, flame and be 
entirely conſumed by the fire, mix with oils, and not fix mercur}- 
Others will have it to be a preparation from ſalt of tartar ; but Hi 
mont is expreſs to the contrary, as appears by the following words: 

e Whoever it is that practiſes the art of phyſic, and has a .concer 
© for his neighbour's welfare, let him learn to prepare ſuch a ſolvent 
* as is homogeneal, unchangeable, and able to reduce all its object 
e to their original liquid matter, whereby he will obtain the very 
internal eſſences of things, and ſee their qualities and diſpoſitions; 
but ſuch as cannot attain to this ſecret, ought, at leaſt, to leam 
% how they may render ſal: of tartar volatile; by means whereof the) 
may make uncommon diſſolutions. Helm. p. 43. 56. p. 78. 1. 25. This 
ſalt alſo will receive a change both from acids and oils. 

If I may be allowed to ſpeak my opinion in this affair, I cannot be- 
lieve the alcaheſt was ever obtained from vegetable or animal ſub- 
ſtances ; but, if at all, either from ſalt or mercury. Salt appears to 
have afforded Paracelſus an univerſal menſtruum ; and in the tenth book 


of his Archidoxa, publiſhed by the biſhop of Cologn, cap. 14. where he 1 
| 0 


* 


by them; which is | 
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is the great element of nature; being the ſeed of all things, 
—_ «< ve mother of metals; which is what no body had obſer 
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of the preparation of magiſteries; we find words to this effect: “ In | 
« our other writings we have ſufficiently ſhewn that the ſea, of water 
and the 


« fore us; all other authors deriving their origin from ſulphur, mer 
« cury, &c.” . Helmout allo agreed with him in opinion, that water 

was the mother ot all metals. But then they tell us, that this ſea-water 
has 2 quinteſſence, which is its ſalt, which when reduced to its higheſt 
poſſible degree of purity and ſimplicity, ſeems to be that firſt menſtruum 
of Paracelſus, which turns mercury into water. The method of making 
this menſtruum, Helmont thus deſcribes : *© Take two parts of the element 
« of water, or ſea-ſalt, which has never felt the fire, mix it with one 
« part of horſe-radiſh water, and purify them together, for a philoſo- 
« phical month, and the ſalt will thereby be converted into a kind of 
« oil, ſuppoſed to be the ſal circulatum of Paracelſus, and an univerſal 
= <« ſolvent, which may properly enough be called a ſpirit of ſalt,” But 
= this does not appear to be the greater ſal circulatum of that au- 
W thor: for it will not produce the effects aſcribed thereto. I have my 
ſelf made the experiment, and find the digeſtion. of the ſalt will ſuc- 
ceed, if treated after the manner directed in the proceſs. That Pa- 
wp n= ſecond menſtruum, or grand univerſal ſolvent, was alſo a ſpirit 
of falt, ſeems countenanced by Helmont, who in his fourth chapter de 
primo Ente, bids us © diffolve mercury in the ſea, that is, in ſea · ſalt, and 
« putrefy, that is, digeſt, it when diſſolved, till anomalous fæces fall 


= /* therefrom.” Paracelſuus farther ſays, that mercury is an element ge- 


« nerated from ſea-ſalt, which it ſelf is compoſed of water; that all 
«metals and minerals are made from mercury; that every body ought 
e to be diffolved in its own menſtruum, and firſt to be killed by that 
* wherein there is life; that all things may be compoſed of water, and 
e meliorated thereby, whence at length it ſelf may be converted into 
© the univerſal medicine, or the philoſophers ſtone.” Archidox. Lib. 10. 
And Helmont places the principle of indeſtructibility in the nucleus of 
mercury, The proceſs for the ſecond ſal circulatum of Paracelſus 
begins thus: © Run ſea- ſalt often in the air, and dry it again, after- 
* wards digeſt it with horſe-radiſh, diſtil and reverberate it in a retort, 
then diflolve it in more ſea-ſalt, digeſt it again with horſe-radiſh, 
* diſtil and repeat the ſeveral parts of the operation till the whole 
matter becomes a coherent maſs, and all the fixed ſalt remains at 
the bottom; then ſublime, &c. See Paracelſ. Archidox. lib. 10. This ope- 
ration is exceeding tedious, laborious, and intricate. I have in the ſpace 
of two years made above a hundred experiments in order to obtain 
the menſtruum it promiſes ; but when, at length, I thought my ſelf almoſt 
poſſeſſed of it, I could go no farther than to the ſubliming part; for I 
never found out what it was to ſublime à pure fixed ſal: in ſea-ſalt. 
We ſee then that Paracelſus ſeems to have had two kinds of principal 
menſiruums, a ſaline one, or ſea-ſalt rendered exceeding pure and _— 
x ang. 
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. underwent might become viſible. Whence all theſe changes are to be mad 
. in veſſels, by means of certain inſtruments, which, therefore, *tis in the lil 
| = place, our buſineſs to deſcribe. | 5 

$1 | Of INSTRUMENTS, properly ſo called. 

| 5 Chemical in- LL the parts of the materia chemica, whilſt under examination 
. Hrameneſ: bat. muſt be contained in proper vel, to keep the matter from 
running into, or mixing with the fire, or fewel, employed; and theſ: 


| and another that was metalline, conſiſting of mercury converted by th, 
* | former into a mercurial water; which proving: capable of diſſolving at 
5 | things, might poſſibly be the alcabeſt. And this is all I could erer 
gather from the writings of Paracelſus and Helmont, with relation to the 
univerſal menſtruum; which, from their times, has employed the ſtudies 
and labours of ſo many famous chemiſts,” with great expences, tg 


. 


__ - - © HAiſcover. * THEM & 
1 ; Having gone thorough the ſubje& of menſtruums, and explained every 
other part of our definition at firſt laid down, except what relates to in- 
ſtruments properly ſo called, we come now to the conſideration of theſe, 
A „ Chemiſtry we ſaid was an art that by means of certain inſtruments changed 
_ fenfible bodies, capable of being contained in veſſels, ſo that the alterations thy 
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veſſels ought ſo to reſtrain, moderate and determine the heat upon the 

bodies expoſed thereto,” that the operations may receive no hindrance: 

which end can only be obtained by means of proper chemical if. 
| ments. Proper chemical inſtruments, therefore, are the bodies by means where 
the moving cauſe, or fire, is applied and determined to the ſubjects propoſed u 
be changed, in a manner capable of effefting that change. Such inſtruments 
are chemical wegels and furnaces, l 
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CHEMICAL VESSELS. 


Chemical veſ- Hemical weſſels are hollow bodies fitted to contain the ſubjeAs to be 

Sets, oy. changed, as well during the time of their change, as before and after 
it is effeted, Theſe veſſels differ from one another in reſpect of their 
matter and figure; and are made of three different bodies, 'metal, earth 
and glaſs. 

The metaline, Metalline veſſels have two inconveniences ; being apt to foul or change 
the nature of the ſubject, as particularly of acids, which will corroce 
them; and fuſing with a violent heat, which would ſoon have this eſſed 
where tin and lead are concerned. But when neither of theſe incon- 

veniences is to be feared, metalline veſſels are the moſt uſeful ; and will 
ſuffer nothing to tranſude thro' their pores. They are generally pre- 
ferable when they can be defended from the coldneſs of the air, which 
might happen to crack or ſplit them; for they will endure a great 
v olence of fire Without being. deſtroyed thereby; eſpecially if made thy 


of iron that has been once fluxed; which will cauſe it to ſuſtain 
8 twice 


3 


1 


twice the heat it otherwiſe would do tho even this ſtout metal will 
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„ length begin to vitrify. . b enn n —L— 
Z Veſſels of earth, provided they will neither flow nor vitrify in the rbe fe,, 
fire, are admirable... Of this matter, or the powder of earthen-pots, 
are made cruciblęes, and Haſſian retorts, which may be uſed in thoſe ope- 
rations that require the greateſt violence of fire; tho they will be melted 
down by a burning concave. They are likewiſe ſubject to waſte alca- 
les, to be corroded by acids, to be calcined by the fire, and to let 
= ſpirits eſcape thro* their pores in diſtillation ; for which reaſons, they 
tre only proper to be employed in the fuſion of metals. Of all other 
earthen veſſels, thoſe of porcelain appear the moſt excellent ; becauſe they 
ſuffer no alteration from what they contain; tho even theſe melt and 
crack with heat; but eſpecially if they are glazed. Veſſels of chalk 
alſo may have their uſe ; but theſe are diflolvable by acids, "unleſs 
kept in a very ſtrong fire. This kind of veſſels are employed by thoſe 
rſons at Amſterdam who diſtil very large quantities of ſpirit of nitre, 
oil of vitriol, Agua fortis, &c. But if they be, for ever ſo little a while, 
W cxpoſed to the cold air, with acids in them, they preſently crack or 
= fall to-pices.7 <7 5G 45 8 | 
== Glaſs-weſels ſhare many advantages: they do not defile or mix with 44 rhoſe of 
le bodies they contain; nothing hitherto appearing to diſſolve them bur“? 
ſtrong ſpirit of ſalt; not even mercury, the ſtrongeſt acids and alka- 
lies, or the ſulphur of arſenic.” Theſe alſo are impervious to ſtrong 
ſpirits, as Aqua fortis, ſpirit. of nitre, and other acids, which could 
not be contained in metalline veſſels. Helmont declares, that even his 
alcaheſt might be expoſed: to the fire in a glaſs- veſſel. But the matter 
whereof theſe veſſels are made, ſhould not be the white, cryſtalline 
glaſs, which is apt to crack, and ſoon flows in the fire, by reaſon of 
the large proportion of fixed alkali contained therein; which alſo gives an 
| urinous taſte to ſome bodies. The green glaſs is the ſtrongeſt, moſt 
durable, and fitteſt for chemical uſes ; as containing the greateſt. quan- 
tity of earth. This advantage is peculiar to glaſs-veſlels, that being 
tranſparent, we may, by means thereof, view the ſubje& during the 
time of an operation, and ' obſerve, thro? their ſides, the ſeveral changes 
made by every ſtep of the proceſs. Their greateſt imperfection is, that 
they cannot endure a higher than the third degree of fire, without 
growing ſoft, and melting; and can, therefore, never ſerve in the fuſion — 
of any metals, unleſs of lead or tin. But in any degree of heat below 
the third, we may very commodiouſly make uſe of glaſs- veſſels; ſince, 
of themſelves, they neither bring any change upon the objects, nor 
ſoffer them to tranſude, or eſcaſ ee. 5 | 
The figure of veſſels differs with the uſes for which they are deſigned. Ther figure; 
Chemilts, in all their operations, have occaſion for no more than two 
kinds of veſſels, viz. containing and receiving · They require only a veſſel 
that ſhall contain the body they deſign to change; and another to re- 
ve it after it is changed. Now the veſſel containing the matter * 
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; be changed, muſt. either be expoſed to a cloſe ot an open fire: in the 
Ses Fig, 10 «ad latter caſe, only ſingle veſſels, ſuch as pans or diſhes, melting. 
#4,  crucibles, tells, &c. are employed. But when things are committed w 

| a cloſe fire, numberleſs different veſſels may be uſed; tho all of they 

| are reducible to two kinds, vix · the cylindrical and the oinical. Vellel 
of a true cylindrical form are very rarely employed in chemical ops 
rations. Cucurbirs come the neareſt to it, whick are frequently made choicy 
of where à diſtillation is deſigned to be uniformly carried on.  Coniey 
veſlels are of two kinds; the figure of the cone being ereR in ous, 
and in others inverted. The former riſe taper from a broad circuit 
baſe ; whereby the ſides approach one another the neareſt & the toy, 
'Fheſe we make uſe of when we deſign to hinder the aſcent of thi 
bodies expofed to the heat: for the inclindtion of the ſides of th 
veſſel will here prove an obſtacle to the riſe and r of the fun 
which might otherwiſe fly off. The latter, or inverted conical veſal 
riſe broad from a narrow circular baſis, and open in @ wide mouth « 
lat. And theſe are employed, with a view, cefitrary to the form, 
ro ſeparate and obtain the more fixed parts of bodies from thoſe which 
are lighter and more volatile: becaufe the ſides of theſe veſſels obſtrif 
not the riſe and avolation of the more fugitive matters ſubmitted t 
the action of the fire. A true knowledge of the nature, uſes, and a 
plication of all the chemical veſſels depends upon rightly coriceivi 
reaſon of their different ſtructure. If a veſſel were Serſectly 
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the 
eylinarica, 
it appears from — and hydraulics, that the fire, acting in ſini 


lines upon any ſubſtance lying at the bottom thereof, would give ita 
motion directly upwards ; that this motion would not be reſiſted a 
altered by the ſides of the veſſel, But Mould theſe ſides converge the 
wards the mouth, and ſo give a conical form to the veſſel, much of the 
matter that was raiſed by the fire would impinge, or ſtrike agil 
them, and thereby be obſtructed. in its elevation; for no more parts 
would now be carried off than what never truck againſt the ſides, or could 
overcome the reſiſtance they make to the force where with ſuch partstend 
upwards. If, therefore, the mouth of the veſlel were infinitely ſmal}, no 
particle could eſcape thereat ; and all thoſe that roſe would then fall back 
again; on the other hand, if the veſſel had no ſides at all, but was entirely 
flat, or my way perfectly open, it felf would not im the leaſt obſtrut 
the riſe and eſcape. of the volatile parts. Hence we ſee the reaſon 
why eupels are made flat, with little or no ſides belonging to them; 
and why diſtillation is the eafier performed in ſuch veſſels as are 
low and wide. Diſtillation, as commonly conceived, is the aſcent 
certain moiſt particles in the form of a vapour; and conſequently m 
proceed in proportion to the height, and the obſtacles that might an) 
way retard it: it will therefore always be in a ratio com 
of the dite& proportion of the orifices of the containing veſſels, and 
the reciprocal. of their altitudes. Thus if the ſame matter were, wich 
the ſame heat, to be diſtilled: in two cucurbits of equal heights, " ret 
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Theory of CH 01S TAY, zy 

WS different” diameters at their mourlis, the quantity of Hquot gained 

by the operation would be as thoſe: dianteters. Thoſe bodies, thetefore, 
= ich are diſtilled with difficulty, ſhoald be committed to a broad and 


o veſſel; and fuch as are very volatile, to à narrow and à tall one, 
= Thos by nicely — 42 1 ſuiting your veſſels, re&ified ſpirit of wine 
WS might be brought to boil below, whilſt no particle ſhonld riſe ſo high” 
bd co eſcape into the air; or mereury be agitated with a violent fire with- 

mon and extraordinary things have been performed in chemiſtry. - 

The 2 veſſels requiſite in the practice of our art, and ſuch 
z ve ſhall hereafter have occaſion for, are thoſe which follbw. | 
3 1. A cucurbm, which is a bellied veſſel, broad at bottom, but nar- cacarbiz 
rower upwards, called in the Dutch language by the ſame name Wirk. T. 
ES 7:5 club, from the'refemblance it bears thereto ; but the Latin u- 
ait originally ſignifies a gourd, whoſe figure is not ill repreſented by 
WT cur veſſe!; which, however, ſometimes differs from it ſelf; for it may 
here a neck of equal diameter with the bottom, or flenderer or wider 
WE thn that. This veſſel; therefore, is fit for thoſe diftillations wherein 
dle vapour is deſigned to riſe high. TE af. 
= :. A mnras, otherwiſe-called a'bo/t-head; or egg-viat, is a veſſel of a ca- Meres. 
picious, roundiſh or cylindrical bottom, joined to a ſlender neck, and con- 
(equently a ſpecies of the cururbit; having only à narrower mouth and a 
longer neck than that. If the neck of one matras be inverted into that of 
another, the two together make what is called a circulatory veſſel. And see Fg. 5 
that inſtrument, or veſſel, whieli is placed upon the cururbit or mutrar, 

to keep in or condenſe the vapour in diſtillation, is termed a hend; as 
in the alembie, which we ſhall ſee preſently. The mutrar is of uſe when 
no ſeparation is intended to be made, by the riſe of vapours throꝰ the 

neck; as in extracting tinQures;- &. 5 

3. A retort is à bellied veſſel; with a bent or angular, and ſlender For: 
| neck ; being an artifieial' compendium or improvement” of the two for- 

mer; for it anſwers: all the purpoſes of thoſe, without the aſſiſtance of 
a head ; which they ſometimes require: and diſtillation may, by means* 
of it, be performed in a ſimple manner; this requiring nothing to fit 
it for that purpoſe beſides a receiver; 

4 A receiver is the veſſel employed to arreſt! and contain the body Receiver, 
ſubmitted to a chemical proceſs or operation; after it is changed by . + 
the fire. This veſſel may be any convenient thing, and is uſually no 
other than a matras, whoſe mouth admits; and receives the bent neck 
* the retort, thro* which” the changed matter flows into the belly of the 
receiver. | 

We may now underſtand the contrivance” and nature of that manner Tong-nreks, 
of diſtillation, whereby ſtrong, acid; or ſaline ſpirits are obtained. This 
1s performed by a ſet of perforated veſſels, or long · necks, exactly joined aud 

tted one into the neck of another; and ſerving as one long continued 1 
retort, that ends at laſt in 3 by which means the journey 4 * 

CC 2 dhe | 


UHlembie. 


for the condenſed vapours to paſs through, which they do in the forn 
of a liquor, into the receiver. This inſtrument was known to Dioſcorids, 


Fig. 5. 


Fig. 6 and 7. 


Fig. 8. 


| enough Wee to cool themſel ves, they would break the receiver 


hobation are both carried on at the ſame time; the liquor that aſcended in 


has this inconvenience beſides, that if it be not every where exact) 
-. -- cloſed, all the matter it, ought to include, eſcapes; and yet if it be 
firmly ſhut up, it is apt to break by tos great a heat; . whilſt a ſmall on 


compound veſſel, or circulating-glaſs, I place in a. furnace fit for the 


for example, 


Teo off CHEMISTAT:. 
the vapours being lengthened, they are cooled in the paſſage, tho they 
never riſe high. Were it not for this conttivance, which gains lenyty 
to the retort without adding to its height, and may be continued oy 
to any diſtance we pleaſe, ſtrong acid ſpirits could never be obtained 
with any tolerable profit or ſafety; for not being able to riſe hip 


Theory 


y, coming hot into it ; and hence great damage has ben 


to pieces 
ſabained but by placing the compound retort horizontal, oil of vitridl, 
Aqua fortis, &c. are readily diſtilled 'to advantaggmmee. 

5. An alembic is an inſtrument. of this nature; being no more than 
matras fitted with a roundiſh head, perforated in a ſloping ſtem, or tub 


who ſays, that cinnabar may be raiſed de 4ufixe; whence comes the 
word alembic, by prefixing the Arabic al thereto. And hence is readij 
underſtood the ſtructure and uſe of the copper alembic, as well as d 
the cold- ſtill, which nearly reſembles the glaſs-alembic-;; its head being 
made of pewter, and its bottom of copper, but lower and wider thun 
the matras. oO pg © x; Og EE 

6. A pelican is a ſhort and eaſy combination of all the juſt-mentioned 
veſſels and inſtruments; being a cucurbit joined to a fixed, blind-head, inthe 
nature of an alembic, which again communicates with the body by tyo 
hollow handles riſing out of the oppoſite ſides; whereby diſtillation and c- 


vapour. being condenſed by the head, -and afterwards returned upon the 
matter below, without opening the veſſel, which has only one orifice it 
top to receive the ſubjects of the operation. This contrivance is greatly 
eſteemed and applauded by the chemiſts, and has been much uſed 0 
the adept in the preparation of their ſtone ; but it comes dear, dl 


will not prove ſufficient to raiſe. the matter, For this reaſon I rarely 
make uſe of a, pelican; but in its ſtead chuſe two matraſſes, with ver} F, 
long, ſlender necks, and invert the mouth of one into that of the other, F' 
and in the lower put the matter I would diſtil or circulate. Th 


purpoſe, and lute the juncture, having. firſt well heated the glaſſes to 
rarify and exclude the air contained within them. After this, I ſuffer 
the matter to boil, without any danger of breaking the glaſſes, whici 
would now 9 N if they were thus joined together in the cold. Thus, 
if I would reduce mercury to a red powder, I put a pou 
thereof into an egg-vial, with a long ſtem, and invert another therein; | 
then expoſing them to a proper heat, that both the glaſſes may gros 8550 
warm, I cloſe: the jundure, and commit it to the fire; which vil 
now drive up the mercury to the top of the lower matras, and m 
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ie fall back again; fill the Wörk % finiſhed. © This vellel was known 
above a thouſand” years ago; and had the name of pelican giver it from 
VVV 
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The nature 0 the bodies to, he” Worked on, their degree of volati- 72 manner 
lity and fixedneſs, ind the | arts defigned to be. obtained therefrom, ot 
the union and mixture to e made thereof, Will OCR to the proper 
choice, application, and poſition of the ſeveral veſſe s We have here 
deſcribed. The more volatile the matter to be diſtilled, or the more 
open and ſubtile the body from whence any thing is to be drawn, the. 
higher ſhould the receiver be paced, and the narrower its neck, and that 
of the cucurbit or matras. Thus, for example, if vou would ſeparate 
pure ſpirit of wine from the water wherewith it may happen to be 
mixed, make choice of. a very tall veſſel ; and, with a proper degree of 
fire, nothing but the ſpirit will aſcend into the receiver. But here the 
ſubje& to be diſtilled off, is leſs volatile and ſubtile than that ſpirit, 
the veſſel ſhould neither be ſo tall, nor fo narrow at the top 5 5 
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Of FURNACES. i i 


Unaces are thoſe inſtruments, or machines, employed in the practices of che: 3 
miſtry, whereby the fire requiſite to the operations of that art, is kept” * 
together, moderated, aud determined upon the ſubjef to he changed. Every fur- 
nace, therefore, muſt be capable of containing fire, of reſtraining, or 
keeping it from ſpending it ſelf. too faſt, and of guiding and directing 
it, as the end whereto it was deſigned ſhall- require. Hence we learn. 
that furnaces have a double office to perform, as regarding not only the 
fire, but alſo the ſubje& to be changed thereby. With reſpe& to the 
former, they muſt have a. current for the air, a chimney, a fire- place 
or grate, and a hole for the aſhes; and with regard to the latter, a 
place for the chemical veſſels to ſtand i“.m)uu. 
Thoſe furnaces are the beſt which are moſt ſimple and eaſy in their Which the beft. 
conſtruction, produce the effects required from them with the leaſt ex- 4 
pence and trouble, afford a conſtant and equable degree of heat, and 
allow their fire to be recruited, managed, and directed with all deſirable 
conremence. ses = or COL. eie 
A furnace ſhould perform its office with little expence; that is, it 
ſhould entirely conſume the fewel deſigned to feed the fire, and Jet the 
Whole force thereof be ſpent upon the ſubje& to be changed; without 
any part being loſt, or ſuffered to go aſide. It ſhould afford a conſtant 


To theſe might be added bi Gy here 'to deſcribe any more : the commo- - 
ther kinds of veſſels, differently contrived to | dious preparation of vendible commodities in . ; 


anſwer the ſame or different ends; but ſince | large quantities, and to the greateſt profit 3 
a courſe of chemiſtry may very well be car- | being foreign | conſiderations, regarding the 
fied On with theſe few ſimple ones, and the | trade of chemiſtry rather than the art. 
aliſtance of teſts and We | | 


ler, it is needleſs 


degree 


„ 
- P —  nene 
wo - aw 4 as — - _ an.» * 


degree of beat, that the fewel may 


yy re its effect without loft o 
time, and not at ever ut require the preſence and affiſtance. af th 
has different effects upon the ſame ſubje&, So that a] a chemiſt 


| Theory f Gina 


. requeſted to change à given body into one of another ſpecies, with 


an aſſigned degree of fire, if he ſhould happen to vary that degree, he 
would 


1 never obtain the production required. This ought, to be heed. 
fully attended to in chemical operations; for if the fire ſhauld once he 
lowered, when, it ought to have been raiſed, or kept up to the ſum 


. 


; degree, tis in vain to expect a perfect oduction from the operation; 
how much ſoever you afterwards, increaſe, or N regions the fire, 


The perfection, therefore, of furnaces conſiſts in being eaſily mady, 
and of cheap materials, ſo. as to ſuffer the fire, to act equably on the (ub- 


ject in any aſſigned direction and degree; which will depend upon the 
quantity of fewel made uſe. of, its nature, and the current. of the at 


thro” the ſame, The fire that is every way encloſed; and, guarded from 
the air, or every way equally expoſed thereto, will ſaon, be totally, ex 
tinguiſhed;; but the more it is determined and confined to the objed, 
the greater force it will exert thereon, and vice verſa. Thus when the 


rays of the ſun are collected by a burning concave, and all are direed 
to one point, called the focus, their force is exceeding great, and, pro- 
ductive of wonderful changes in bodies. And the like is practicab 


in furnaces; the beſt whereof are reckoned thoſe which afford the 
greateſt or moſt ſuitable degree of heat, with, the leaſt quantity d 

wel: Fhere are various kinds of chemical furnaces, both: portable 
and fixed, deſcribed- by different authors; but the moſt commodiou, 
and generally uſeful, or thoſę proper for our ſucceeding courſe, an 
the yes 4 | 

1. The firſt which occurs, as affording the moſt temperate and equable 
warmth, is the athanor, otherwiſe called the tower - furnace, the phi 
loſophical furnace, and furnus pigri Hemici; the heat whereof may be 
made not to exceed that of thi body in a healthy ſtate. 

Its ſtructure may be this: Ere& a concave parallelopipid, as ABG. 
of any proper material able to endure the fire ; let an. iron-grate be 
placed therein at FE, and above this let there be a hole of any ſize a 

K, thro which the air may enter ſo as to direct the action of the 
fire between the two ſides F, E. | | | = 

Suppoſe, alſo, a plate of iron, in this caſe uſually called a regilter, 
fitted into the hole at DK, which by admitting or. excluding the alt 
will ſerve to regulate the fire, or determine the degree thereof. 

Now when the vent AB is ſtopt with a dome or cover of iron, 
heat of the fire upon the grate, aſcending parallel to the ſides of the 
furnace, and being ſtopped by the cover A B, will be reflected, and lept 
in; ſo that, we may eaſily meaſure the dagree of heat by a thermometer: 
and according as it proves too great or too ſmall, the hole at DK 
may be the more cloſed up or opened by means of the regiſter. Aud 
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Theory of OHRRIE TRI. 1 
tas the kent bf eis 'firnace may be meßſüred, intended, ind remitted 
at pleaſure; for the more air is let in upon the burning fewel; b 
© withdrawing the rogilte?, "the greater will be the heat, Ind vice verſd. 
Aid by this eonttivancey tis poffble to keep up an tquable and mo- 
berate degree of hegt, for the ſpace of ſeveral weeks; the fire · place 
= CDEF being at firſt filed with fewel from FE to C, will conſume 
ly, letting | fall the *aſlies into the hole G. 1 is the 
of the anch hear, and L. H MN is the chimney. This furnace is 


= ben, thereon, without preſing them down, 
= to the thickneſs of an inch. Then ſhutting the ffre- place with its door, 
= 1 can by this means preſerve an equable heat, without diminution, for 
WE {vert hours, or tif the glowing coll is totally conſumed ; after which. 
fret one may be ſubſtituted. The veſſel containing the ſubject, be- 

ing placed at the top, is to be covered with a dome, having a round 
W hole in the middle to give paſſage to the neck of the veſſel, ſo as ex- 

actly to fill up this upper aperture of the furnace, and lie with its neck 
| bedded in a cavity made on parpoſe to receive it. Things being in this 
W poſture, the fire may thus be kept equable at little charge, without any 
need of a chimney, and without fmoke or other inconvenience. This 
furnace is principally uſeful when any digeſtion or diſtillation is to be per- 
formed with a gentle heat, that ought not to be remitted. And thus 
1 . continued an operation of this kind for nine months 

ther. 5 

* My wooden digeſting-furnace, is made in the form of a parallelopipid. ses Ex. 2. 
Its ſtructure is no generally known, and much the ſame with the 
foregoing. *Tis highly uſeful on many occaſions, and labours under 
but one inconvenience ; and that is, being made of wood, tis apt to 

crack with the heat. The fire in it is maintained with very little ex - 

| pence, and may long be kept in an uniform degree, without any conſide- 

table variation, ſo as to make plants grow, &c. 

4. The fomple furnace for the cold-ſtill, made uſe of in drawing cel u. 
the odoriferous, or exhalable waters of recent vegetables, is made in F< 
| brick-work to receive a ſhallow, copper body, fitted with a large, co- 
nical, pewter head, to condenſe the vaponrs raiſed by a gentle heat, 
and turn them into liquor, to be tranſmitted into the receiving-veſlel- 
thro" a roſtrum fixed to the ſide, near the bottom of the head. By 
means of this ind. of furnace, we come to know what it is Which 

ſpontaneouſly» 


19 oully exhales from vegetables by the warmth of the ſummgr; 
a „„ r . Ht 101 a gintcgtlng 
Cod, rite, © 5. Thee Common. fe nace for diſtilling all kinds of waters, from vegetal, 
_. or animal ſubſtances, is of admirable uſe; and is made to receive a cope 


Fare. body, placed in the midſt of brick · work, aſter the manner of a copper in 
brewing, with its metalline head; the beak whereot is jeigsd 80 a ſpin 


tube, or or f lead or pewter, that runs its winding courſe thra à lu 
veſſel of cold- water, called the, xefrigeratory, ſo chat hy means of 2 
deſcent thro! ſuch a veſſel, the diſtilled liquor is made to come OY 
tho the matter in the -copper-body ſhould: boil ever ſo faſt; whence 
does not endanger the breaking of the glaſs-yeſlels;: which here perfom 
the office of receivers, as it would do, were it to come over. bailing 
hot into them. This, furnace greatly ſhortens the work of, diſtillatin, 
a Tenders has, performabic in d / Pos, which, eie cal 
not be effected in the ſpace ol many days. But when the matter to he 
diſtilled is volatile, and requires only a ſmall degree of heat to ni 
it, there is go occaſion for the worm and refrigeratory ; but the liqu 
may immediately be received in a proper vel, as it falls from th 
roſtrum of the ſtill-head, or from a tube that paſſes without windig 
thro::the felfigerate r., „ „ e n onto, t g. cds 6 80 
BalneumMarie. | 6. The batb- furnace, balneum maris, or balueum Marie, is a copper bod 


? 


Fg. 3. | 


Sand-furnace, 7. The ſand-furnace is deſigned to convey 
Fig. 4. 


* The fung of Jcon: are ſorhetinzes uſed in ſtead of land, for this purpo ſe, as conceifis; 
2 much greater degree of heat than that · 3 ; 
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Theory of CHEMISTRY: . 
| © the fame manner a furnace may be erected for diſtilling acid ſp ::: 
— the like, with a naked fire and earthen retorts. * E 
. But of all the various kinds of furnaces invented by chemiſts, the Perabotic fur- | 
arabolic are thoſe which throw the greateſt heat upon the matter to“ 
be changed, in proportion to the quantity of fewel employed. Theſe F. 7. 
are built in ſuch a manner, as that the plane of the grate may paſs 
thro! the extremity of the abſciſſa, and be at the ſame time perpen- 
dicular thereto; the veſſel containing the ſubject, being placed in the 
focus: for tis mathematically demonſtrable, that all the rays, which 
here tend perpendicularly upwards from the plane of the grate, after 

they once arrive at the ſurface of the parabola, are thence reflected 
back to the focus; where they produce the greateſt poſſible degree 
| of heat, in proportion to the quantity of fſewel; which is not ſo true 
of the furnaces of any other figure. | | | 


But a knowledge of all the various kinds of furnaces, is better ac- 
quired by inſpection, and being converſant in the laboratories of che- 
miſts, than by any deſcription we can give of them“: tho what is here 
delivered upon the ſubject, will ſuffice for our purpoſe,” and furniſh us 
with all the furnaces we need hereafter employ in our courſe of ope- 
rations | | | | IE 


LUTES. 


T the word lute, chemiſts underſtand ſuch a matter, as being ſpread utes defined, 
6 upon the junctures of communicating veſſels, will exclude the external, 
ad keep in the internal air. Such a matter is requiſite to the due 
| performance of diſtillation, in which the veſſels concerned are ſo ſtrictly 
to be joined together, as that no part of the contained ſubje& may per- 
WT fpire, or be loſt. The lute, or cement, commonly uſed in the diſtilla- me commes 
tion of inflammable, alkaline ſpirits, waters and other liquors,. which de. 
are not of an acid nature, is made of linſeed meal, well cleared of its. 
oil by expreſſion, and mixed up into a--paſte with as little water as 
will ſuffice for that purpoſe. This is an admirable kind of lute; for 
being ſpread upon the junctures of veſſels, it preſently acquires the hard- 
neſs of a ſtone ; and yet upon occaſion, may be readily-ſhaved off again. 
| But in the diſtillation of acid ſpirits, we muſt have recourſe to a lute of n. 
a different kind, called by the name of lutum ſapientiæ, or the luting of cal lure. 


I The buſineſs of furnaces, cho it has been will ſerve very well for the common es 
| — of by almoſt all chemical authors, | of chemiſtry, or the following. courſe of ex- 
| ems capable of great improvement. Aknow-f periments; but the larger work requires a 
* mathematics, and of the properties of | ſuitable contrivance, to leſſen the expence, .and 
de ar and fire, will enable us to conſtruct | yet 22 the operation in as great perfection 
* to more advantage than hath hitherto f as if it were done in miniature: but this con- 
iy prattiſed among chemiſts ; who ſeldom ſideration belongs to the trader more than the 
pen to be maſters of more knowledge than] artiſt. - | 
they get out of the fire, Thoſe here deſcribed | | 
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382 Theory of CREM ISTAT. 
the \philoſophers ; the common ſort being not all fit: for this purpoſ 
The philoſophical lute is compoſed. of colcothar, or the caput my 
of vitriol, boiled in ſeveral parcels of freſh water, till the decoction 3 
length becomes inſipid, or retains no ſaline part of the colcothy; 
Which being now reduced to a perfectly dry powder, and kept a- part, maj 
be mixt occaſionally with an equal quantity of quick-lime, and a ſmj 
proportion of the white of an egg, firſt well beat with a ſpoon, ſo x 
to make the whole, with great expedition, into a paſte, to be uſed the 
moment it is formed; otherwiſe it will grow too hard and unfit fy 
uſe. This lute being thus rightly prepared, and. ſeaſonably applied 
will by heat become as hard as glaſs it ſelf, and ſuffer no liquor ty 
eſcape it. But in caſe it ſhould crack, as it ſometimes will, new mul 
be applied, to fill up the interſtices. But there is a much readier way, 
which I ſometimes uſe, of making a paſte for this purpoſe; which cor- 
ſiſts only in taking a proper quantity of potters-clay, and working it i 
with ſand, between the fingers, till it will no longer ſtick to them; and 
this with as ſmall” a quantity of water as poſſible. Glaſſes being 
luted with ſach a compoſition, which is afterwards to be dried upon then, 
and the operation repeated or amended, if any cracks ſhould happen it 
it, will, in ſome caſes, be kept ſufficiently cloſe for the purpoſe aboye 
mentioned. Or a ſtill ſhorter and eaſter way may be to ſoak a hogs 
bladder in water till it begins to corrupt, and acquire a nauſeoy 
ſcent ; which being afterwards applied to the junctures of glaſs-yeſſls 
and gently dried, will ſtick almoſt as faſt thereto as if it ſelt wer 
à part of the glaſs. | 5 1 8 1 
Mr. Boyle ſupplies us with an excellent cement to ſtrengthen and hal 
crack d glaſſes together, ſo as to fit them for farther uſe. This cement 
he made of the fine ſhavings of old fat cheeſe, and an equal quantiſ 
of quick-lime, worked together with a little water, and ſpread, like: 
plaiſter, upon linen, to be applied along the crack“. But the cheek 
and the quick-lime are to be kept ſeparate, and not to be mixed ti 
the cement is wanted; and then, too, the mixture muſt be made vi 
great expedition, or elſe it will grow hard and unfit for the office. 
Lute for coat When cracks happen in the furnaces, they are to be filled up with! 
ing of retorti. jute or cement made of ſifted aſhes, and a ſmall quantity of water, vel 
mixed and worked together; for a paſte thus prepared, will admirably 
theſe gapings, and at the ſame time endure a moſt violent heat. Ter 
are ſeveral occaſions in chemiſtry which require the aſe of glaſs-reſſ 


* There is another cement made uſe of by ture of linſeed oil and ceruſe, made, by in 
ſome chemiſts of London, to anſwer the ſame |'tion or decoction, into a perfecti white bi 
end, — of ſifted wood-aſhes, beat up | fam, and afterwards ground upon 4 mad 
to a due conſiſtence with the white of eggs, | with freſh ceruſe, till the whole is perſetty 
and a little gum-water. The ſame ſervice may, fine, and become of the confiſtence of * 
in a more excellent manner, be had as well for | unguent. This dries ſlow indeed, but is we 
cracked glafſes as broken china, or the like, — | 
from what the painters call drying oil, or a mix- 


—— 


. Theory of CHEMISTRY. 
in a naked fire, whereby they would be made to flow, unleſs defended 


ſrom the violence of its action ; as they may be by means of a cement, 
already mentioned, made with potters earth and ſand. Thus in the 


ſeparation of quick-filver from other metals, wherewith it is amalgamated; 


in the recovering of the ſulphur from cinnabar or æthiops mineral, in the 
| preparation of Ens veneris; or, in the like caſes, we are obliged to give 

our retorts a caſe to keep them from melting in the fire. . This caſe for 
| their defence is made by mixing ſuch a quantity of common ſand with 


tters clay, as will ſuffice to take off its unQuoſity, and prevent its 


| {ticking to the fingers; then with a ſmall quantity of water, it may be 
reduced to a paſte, which being ſpread to the thickneſs of half an 
inch, or leſs, upon the whole external ſurface of a retort, and ſet in a 
warmiſh place to dry gently, it will become hard, and enable the glaſs 
| to endure a ſtrong naked fire. But if, in drying, the paſte happens to 
crack, it muſt be mended with ſome of the ſame, as before, and dried 
rather more gently. © And this method of defending retorts, is, among 
chemiſts, called by the name of coating. | g 

Theſe are all the kinds of cements abſolutely neceſſary in the practice 
of our art: and thus, at length, we have diſtinctly gone thro” the 
whole apparatus or theory of chemiſtry, and are now prepared to proceed 


to the practice. 


End of the TRE ORT. 
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I PRACTECE 
CHEMISTRY, 


Exhibiting a chain of proceſſes, perform d, by the 
agents mentioned in the ſecond part, on the ſeveral ſubjetts of ; 
the three kingdoms, vegetable, animal, and foſſil; in 4 
geometrical method, proceeding, ſtep by ſtep, from the moſt 
femple and eaſy operations, to the moſt complicated. 


Sora e NN NN Hoope e abo 
: : 


INTRODUCTION. | 


E are now prepared to enter upon the third and laſt part 
of our undertaking ; the performance of thoſe operations 
0 whereby a chemiſt directs his inquiries into natural bo- 
dies; and from whence he forms his doctrine about them. 
Chemical operations, otherwiſe called proceſſes, are no 
more than particular methods of clianging the bodies de- 


5 5 
% U 
. 
- as * 


ſeribed in the foregoing theory, by means of the inſtruments there enume- 
rated, ſo as to render the changes they ſuffer obſervable to the ſenſes. 


r, more particularly, a chemical operation is ſuch an 1 of 
A fire 


. 


IN TRODUCTION. 


fire to any part of the materia chemica, as may effect a change therein, jet 
leave it capable of being compared with what it was befor. 

The principal reaſon why chemiſtry has been condemn d and ſlighted by 
ſome men of eminence in the world, is the bad order hitherto obſerred 
in delivering theſe proceſſes or operations For, chemiſts have given ug 
the hiſtory of their experiments in ſuch a diffuſive, tumultuary and mil. 
cellaneous manner, as renders them exceſſively diſagreeable, tedious and un- 
inſtructive. When they treat different ſubjects, of the ſame claſs, in the 
ſame or a ſimilar manner, they would have their readers believe they 
give them different proceſſes; but, in reality, the caſe is otherwiſe: and 
were it not, yet to a learner it would be no more than an idle and uſe. 

leſs repetition of the ſame thing. In order to inſtruct a perſon liow to 
diſtil the water, or gain the eſſential oil, of any plant whatſoever, he 
need only be taught the method of doing it in. roſemary, for inſtance, 
and not in a thouſand different herbs; which would be multiplying er- 
amples to no manner of purpoſe ; becauſe all other vegetables are to be 
managed in the ſame manner, with the ſame inſtruments, to the ſame 
end. We, therefore, purpoſe to retrench this redundancy of the chemi- 
cal writers, and only give the neceſſary, the uſeful and inſtructive pan 
of this valuable ſcience, in a ſele& numbes of general proceſſes, ranged 
in ſtrict geometrical order. Beginning with ſuch as are moſt ſimple 
and eaſy, we ſhall proceed, ſtep by ſtep, to the more difficult, complicated, 
and laborious ; ſo that the firſt will lead to the ſecond, the ſerond to the 
third, and all have a mutual connexion with, or dependance upon, one 
another : whence the whole number, taken together, will make an entire 
chain, or ſyſtem, of chemical operations ; every one whereof is a canon, 
example, or ſtandard-rule for performing all others of the ſame kind, 
The advantages of ſuch a method are very conſiderable ; for it will ne- 
ver ſuffer us to omit, in the foregoing, any particulars neceſſary to the 
fubſequent proceſſes; nor oblige us to repeat any ſingle operation: fo 
that by this means, tho' the objects of chemiſtry are numberleſs in every 
claſs, and the changes to be wrought upon them infinite, we ſhall 
clearly and ſatisfactorily exhibit the whole art, in one collected, uniform 
view ; the proceſſes made choice of being all of them general; as well as 
particular; and together ſhewing the manner of performing all ſorts of 
chemical operations; being themſelves the elements of the art. 

The general manner in which ſuch a courſe of proceſſes ought to be 
conducted, is, (1.) Strictly to ſurvey, and examine every ſubject, with 
all our ſenſes, before tis committed to the operation; and, as much as poſ- 
ſible, to keep to the ſame ſubje&t in different proceſſes. For if ue 
ſhould draw our oil from roſemary, our water from mint, our 
from lavender, and fo make ufe of a new plant for every opera- 
tion, we ſhould run into great confuſion ; and never learn all the 
ſubſtances obtainable from any one vegetable. (2.) To deſcribe the 
operation, and the manner wherein it is to be conducted. G) 


* 


give an account of the effects that are produced. (4-). To exas 
mine the remainder, or what is left behind after the operation is 
finiſhed ; and compare 1t with what the ſubject was originally, (J.) So 

far as is neceſſary, to deſeribe the apparatus, or inſtruments, made uſe of.. 

(6 To ſubjoin what ariſes of uſe, or may be deduced, from every ex. 
periment, by way of corollary, with regard to natural - philoſophy. _ 

(7.) And, laſtly, with all poſſible exa&neſs and fidelity; to point our 

the medicinal virtues of ſuch particular productions of the art, as, 
by competent experience,have been found to 1 it; toſhew how they _ 


- 


2c applicable in the practice of phyſic ; to what diſeaſes they are 


_ particularly ſuited ; and in what doſes they ought to be given. But 
_ we are not to expect that every chemical operation muſt needs preſent - 
us with ſome excellent medicine or other, as the major part of che- 


miſts have fondly imagin'd ; for this art is fo far from being a ſlave 
to the narrow views of pharmacy only, that it deſerves to be united 
with many of the nobler ſciences ; and, in particular, with natural 
philoſophy, of which tis, without diſpute, the principal branch, 
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Shewing in -uhat manner the Chemical Analyſis of Bodis 
"is ta be undertaken. 


* 
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HE order we have preſcribed ourſelves requires Us 
to begin our operations with a ſubject, which, of 
all others, is at once the moſt ſimple, eaſieſt reſol. 

vable, or whoſe parts are ſeparable by the ſmalleſt 
force, and ſuch as will ſerve for a baſis to the exper” 
ments that are to follow: it can, therefore, be no 
other than one taken from the vegetable kingdom 

; for, bodies of this claſs are reſolved, analyſed, or 

chemically treated with more eaſe than animal or foſſil ſubſtances. Ve- 
getables, alſo, are of a more ſimple ſtructure than animals; whoſe bodies 

being compoſed of the former, makes the knowledge of vegetable ord 


1. 
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jeas requiſite to the underſtanding of the animal : whence our inquiries 
into their nature ought to begin with vegetables. Twould be highly im- 
proper here to ſet. out with foſſils; for, tho theſe are more ſimple, or in- 
organical, than the bodies of animals and vegetables; yet they want ſeve- 
ral other qualifications : in particular, they require too great a vio- 
lence of fire to. work upon them; and ſuffer too great a change in 
their reſolutiony to be fit for this purpoſe. At firſt ſetting out we re- 

uire only a bare ſeparation of the parts, and not a perfect tranſmuta- 
tion of the ſubject. Gold is a very ſimple body, indeed, but ex- 
ceeding difficult to analyſe. On the contrary, recent vegetables contain 
2 water, which evaporates with a very gentle heat, and is therefore eaſily 
obtainable; whence theſe are much properer ſubjects than foſſils, to be fi 
treated in a courſe of chemiſtry ; and ought likewiſe, on account of their 
ſimplicity, as well as the ſhare they have in compoſing the bodies of ani- - 
mals, to precede them. But the plant made choice of for the ſub- 
jet of our firſt operation, ſhould be freſh: gathered, and in its per- 
fection; otherwiſe it would not afford the volatile part we ought to 

in from it. By making choice of ſuch a ſubje& to begin with, we 
foal obtain a method of examining into the compoſition of all bodies, 
by ſeparating them into the parts, or ſimple. ſubſtances, whereof they 
were- originally compoſed ; or of taking bodies to pieces after the 
ſame manner. as they were, naturally put together. To know what the 
body of an animal is, we ought firſt to know what it feeds on; 
and, if we would know the compoſition of human blood, we ought 
firſt to be ſatisfied as to the food made uſe of by mankind ; and the food 
of all animals conſiſting ultimately of vegetable ſubſtances, tis evident we 
ſhould begin our proceſſes with theſe. 


2. The inſtrument of the firſt operation, or the thing which the artiſt di- What infiru- 
rects and applies to give the motion made uſe of in it, ſhould be (1.) moſt „ ©. M 


pure and ſimple, or ſuch as will impart but little of itſelf to the . 
ſubject. (2.) It, ſhould be univerſal, or ſuch as may conſpire in every 
future operation... (3.) Ir ſhould introduce but very little change in the 
ſubje&. (4.) And, laſtly, it ſhould leave the ſeparable parts diſtin&, or 
blend them but little together. To all which characters there is no- 
thing ſo well entitled as à clear, ſoft, equable fire. Fire is the ge- 
neral inſtrument of chemiſtry ; and therefore a ſmall degree of it will 
very well coincide, or conſiſt with the greater, required in other ope- 
rations. And a gentle fire will not much confound, but only ſeparate: 
the parts of the ſubject. Thus, if quantities of ſpirit of wine, water, 
oil and ſalt were mixed together, and the whole expoſed to a ſoft heat, 
the ſpirit would riſe firſt, the water next, the oil third, and the ſalt laſt ; 
provided the heat were ſtrong enough to carry it up: whereas, if a 
vehement fire had been at firſt employ d, the ſeveral bodies would have 
all riſen confuſedly together, and no inſtruction have been reap'd 
from the proceſs. But, a clear, ſoft, equable heat, applied to a freſh-- 
gathered plant, or volatile vegetable ſubject, will produce Tm and: 
| . | ear 
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clear effects; the uſes whereof are very extenſive, and ſerve to inflry& 
us in the nature of all other chemical operations. 
hat ave ro 3. Again, our firſt proceſs ſhould be, (I.) independent and abſo- 
be the proper- late ; or require no other to precede it. (2.) It ſhould be performable 
ries of che frft with the greateſt eaſe. (3.) It ſhould be exceeding ſimple, or the 
Pre leaſt complicated of any known operation; and conſequently muſt 
require the feweſt agents, the ſmalleſt action, and the leaſt apparatus. 
(4.) Ir ought, as was faid of the inſtrument, barely to ſeparate 
the parts of the ſubject; and by no means to alter, confound 
or tranſmute them; but leave them in ſuch a ſtate, that farther 
experiments may either be made therewith, or when joined together 
again, they may nearly exhibit the thing as it was at firſt. "This is the 
true nature of ſeparation, whoſe office it is to preſerve the genuine parts 
of a compound diſtinct, without alteration. Motion is the - univerſal 
cauſe of change in bodies, except in thoſe that are elementary; and, 
according to the degree thereof, the ets or leſs alteration it occa- 
ſions. Tis poſſible, by motion, or fire, to change a body ſo, that it 
could no longer be known for the ſame. Thus, roſemary could not 
be known for ſuch, if it were reduced to aſhes : whence tis very ill 
concerted of thoſe who make calcination the firſt operation in chemi- 
The aduay- The advantages to be gained from a proceſs having the quali- 
tages it ſnow'd fications above-mentioned, are, (1.) A knowledge of the ſeparated parts, 
Hora. or ingredients of the ſubject; which being barely ſeparated, not 
changed, there can be no doubt that they before exiſted in it. 
(2.) A knowledge of the remains, or the parts leſt behind after the 
operation is finiſhed ;. which could not be had if the ſubje& were greatly 
changed: for if wormwood ſhould once be reduced to aſhes, we 
not diſtinguiſh them from thoſe of any other plant. But when a proceſs is 
carried on by mere exhalation, and the ſubje& loſes nothing of its form, 
only appears ſomewhat dry and ſhrivel'd, no body can queſtion whether 
what was thus obtained, from it once made a part of the ſubject. 
(3.) The power of examining the remainder by new experiments. 
For a mild and gentle operation will only take away the parts that 
were eaſily ſeparable, and leave the others entire. Thus, after the 
volatile, or aqueous part is drawn away from a plant, we ſhall find the re- 
mainder dry, 5 and ſhrivel'd ; but ſtill poſſeſſed of its former figure, 
and capable of farther examination. Which' gentle way of proceeding is ad- 
mirably ſuited to diſcover the compoſition of bodies: but to expect the 
ſame advantages after a violent operation, were to look for ſnow in 
the dog- days. (4.) And, laſtly, we ſhall hence gain a clear and diſtinct idea 
of the inſtrument employ'd, and the action it performs. All which par- 
ticulars will be fully illuſtrated in the firſt proceſs it ſelf. | 
4. When, therefore, the moſt ſimple action of the moſt ſimple in- 
flrument is applied, or determined, to a moſt ſimple vegetable = 
| "SA THER je 
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ject, as above deſcribed, the change produced thereby. will be ſmall 
and ſimple, yet diſcernible, clear and diſtin&t. But the nature and 
effects of this operation are to be well conſidered, before we pro- 
ceed any farther ; for no other proceſs can poſſibly be underſtood 
without the aſſiſtance of this. Tis as requiſite to the knowledge of all 
the ſucceeding operations, as the knowledge of exhaltion is to that of 
decoction. That we may therefore come fully prepared to underſtand this 
fundamental operation, we will here inculcate, or repeat, ſo much of the 
natural hiſtory of vegetables, as ſeems proper ſor our purpoſe. | 
F. Vegetables conſiſt of two different parts, ſolids and fluids. The folids, The veſeli of 
being . veſſels or receptacles, are, (I.) The abſorbing veſſels, or thoſe vegetables. 
which drink in nutriment from the earth, or air, or ſomething mix d with 
either, are ſeated all over the external ſurface of every plant; in the- 
root, leaves, bark and flowers: and tho' their orifices are ſo ſmall, as 
ſcarce to be «diſcerned with a microſcope ; yet the nutrimental juice, 
which feeds the. vegetable, every „ entrance thereat; and is 
from thence conveyed ro the internal parts. Theſe veſſels ſeem to perform 
that office in vegetables, which the lacteals, and thoſe of the skin, do in 
animals. They appear lodged in greateſt plenty about the root; but 
that they alſo exiſt in other parts is manifeſt from hence, that if a lop- 
ped willow, for inftance, be, without its root, ſet in a proper ſoil, it will 
again ſhoot, bear leaves, and increaſe in bulk. The alves-plant of America 
will do the ſame, when hung in the air with its root wrapped up in paper. 
And if the branch of a tree beſtripped of its twigs, and ſet with its top down- 
wards in the earth, it will grow in this inverted manner; ſo that what was 
before the apex, now becomes the root; whilſt all the ſhoots ſtrike down- 
wards to the ground. (2.) The moving veſſels, or thoſe which carry and propel 
the fluids, are compoſed of elaſtic fibres, whichdilate with heat, and contract 
with cold; by which means the liquors are circulated through them. Tis 
their office to carry away, and diſtribute the juice drank in by the veſlels of 
the former kind, through the body of the plant, of which they may properly 
be called the circulating veſſels; os in theſe the crude matter, drank in by 
the abſorbing veſſels, is altered, digeſted, prepared, and at laſt aſſimi- 
lated into the nature of the plant itſelf. Theſe circulating veſſels ſeem 
to be a combination of the arteries, veins and lymphatics of the plant; 
being placed in the trunk or ſtock of the tree, and the woody parts thereof, 
which differ greatly from the flowers, the leaves and fruit: they are alſo 
endued with valves to prevent the circulating liquors from falling back, 
or returning in them. (3.) The air-veſſels ſeem to be diſtributed every 
where about the plant, to the end that, by forming into bladders, and 
contracting and dilating themſelves, according as the heat of the ſun, and 
the cold of the night, reciprocally expand or condenſe the air within them, 
they may ſqueeze the circulating veſſels in their neighbourhood, and fo 
help to propel their fluids upwards ; otherwiſe they could hardly riſe to ſo 
Sreat a height as in ſome trees we ſee they do: for the ſun's heat, 12 
rarify- 


tacles. 


iuices. 
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rarifying the air at the top, more than it does at the bottom of ſuch trees, 
could never ſuffer the lower air to preſs the vegetable fluids above thirty-ſix 


feet high; whereas we daily obſerve trees riſe much higher than that, 
There ſeems, therefore, to be occaſion for this diurnal expanſion, and 


nocturnal contraction, acting like the ſyſtole and diaſtole of the heart, 


to throw up the alimental fluids of vegetables; as alſo for valves to hin- 
der their returning back the ſame way. And thus theſe fluids may move 
briskly in the day-time, and but languidly by night; during which, they 
therefore appear to reſt or repoſe themſelves. And this ſeems to be re- 

quiſite for them; ſince we obſerve that plants never thrive ſo kindly in the 
conſtant heat of a green- houſe, as when they enjoy the open air. (4.) The 
ſecretory veſſels ſeparate the proper juice of the plant from all the reſt of 
the fluid matter brought into it. Thus, the aloes-plant, from one and the 
ſame liquor, ſeparates honey in its flowers, and an intolerably bitter juice 
in its leaves. Theſe veſſels are found in the bark, buds, leaves, flowers, 
and parts the moſt remote from the roots. It appears to be their of- 
fice to ſeparate, and change the general fluid of every plant into ſub- 
ſtances of different natures ; as into oil, ſalt, and water. Tho 
the aloes-plant and ſugar- cane were to grow near one another, 


| they would ſeparate, and afford very different juices : which ſeems 


L 


owing to nothing but a difference in the ſtructure of their ſecreting 
veſſels. (5) The excretory veſſels breathe out the ſuperfluous, or excre- 
mentitious matter, which, being detained, might prove injurious to 
the plant. Theſe veſſels are placed every where in the ſurface, or 
bark of the vegetable. Thus, we cannot doubt that there are emunc- 
tory veſſels in roſemary, for inſtance, which is continually diffufing an 
odorous atmoſphere around it. And thus, in the ſummer feaſon, when 
the air is greatly heated, all aromatic and odoriferous plants come to 


_ exhale vaſt quantities of their fine, ſpirituous and volatile parts. 
Their recep 6, The receptacles, or receiving veſſels of vegetables, which contain the 


ſecreted humors, are little cells, wherein is depoſited and lodged the oil 
or unctuous part; as the fat of the bodies of men adheres to its 
cells: for plants have their panniculum adipoſum, or covering of fat, 
as well as animals; and over this a bark or cruſt, which anſwers to 
the skin in man. And ſince, in general, the moſt fragrant part of vegetables 
reſides in their flowers, and not their leaves; it 1s evident there are re- 
ceptacles placed in the former, to receive and preſerve their odoriferous 
matter. | 

Thus we ſee, that the ſolid veſſels of vegetables are either ſuch a5 
drink in moiſture, ſuch as have a degree of motion, or form themſelves 
into air-bladders, ſuch as perform the office of trainers, ſuch as dF | 
charge and throw off the excrementitious parts into the air, and ſuch 45 
lodge ſome particular ſecreted juice, or humor. 


Their variow 7. All theſe different kinds of veſſels appear to contain different How 


of fluids, which are either aqueous, ſaline, oily, ſpirituous, gummy, = 
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mic, or reſinous; all which may be artificially obtained from vegetables. 
The aqueous fluids are generally found in the Benden veſſels, but 
wixed with a large proportion of ſalt, which, tho” always ſoluble in wa- 
ter, otherwiſe appears of very different natures in different plants; 
being ſometimes fix d, as it were, and ſometimes volatile; as parti- 
cularly in ſcurvy-graſs and  horſe-radiſh. Even the dryeſt vegetables 
hold a proportion of water. Thus, roſemary, which appears to con- 
tain but very little moiſture, affords a conſiderable. quantity by diſtilla- 
tion. But all vegetables abound moſt with ſalt and water, in the ſpring of 
the year. The oily part, that is, the part which grows fluid at the 
fire, proves inflammable, and will not unite with water, is, al- 
ways found in the receptacles of a plant; but in the greateſt plenty 
during the autumn: at which ſeaſon, the timber deſigned for building is, 
El e generally fell'd ; as then proving the moſt durable and fir 
for uſe. But this oil is never to be obtained pure from vegetables; 
ſome quantity of ſalt, water, earth, or other ſubſtance, being always 
mixed along with at ; which is the reaſon of its turning rancid. The ſpiri- 
tuous parts, or thoſe which contain the odour and taſte of the plant, are ve 

volatile, will mix with water, and ſometimes burn in the fire; the oi 
of the vegetable being here greatly attenuated, broke, and ſubti- 
lized. Inflammability, however, is no way requiſite in a ſpirit : thoſe 
generally called by the name of acid ſpirits, tho they extinguiſh fire, 
are as much ſpirits, as 2 rectified ſpirit of wine, which is whol- 
ly inflammable. Gums are ſuch productions of vegetables, as will mix 
with water, diſſolve over the fire, and burn away; being tough, viſ- 


= cous ſubſtances, and containing a large proportion of the oil and 


ſalt of the plant. Balſams are the native oils of vegetables brought to 
a thick conſiſtence; but containing a proportion of an acid ſpirit and 
ſalt. However, they differ greatly from the oils they afford. Thus oil 
of turpentine is a very different thing from the balſam, or turpentine 
itſelf. Roſins are ſuch productions of vegetables, as, being hard and 
dry, prove brittle in the cold, diſſolvable by heat, inflammable and miſci- 
ble with oil, but not with water. The weepings or tears of vegetables, 
or the juices which diſtil from them when wounded, are either aque- 
ous, as in the bireh-tree, pitchy, as in the pine-tree, or ſomewhat 
acid, as in the vine. 1 1 Bs 


8. Theſe liquid parts of vegetables greatly differ from one another, The diference 
in various reſpects; being, ( 7 of different taſtes in different plants, or 999%» them. 


different parts of the ſame plant. Thus the juice of the aloes-plant 
is exceeding bitter; whilſt that of the ſugar-cane is ſweet : and 
this will be the caſe, tho different plants grow ever ſo near to one ano-— 
ther; or draw their nouriſnment from the ſame ſpot of ground. And 
the like is true of different parts of the ſame plant. Thus in the ſugar- 
cane, the juice of the pith is ſweet, but that of the bark ſouriſh. 
The thorny African aloes- plant Ben a ſaccharine juice in its Jower 5 
| | __: 
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joins the lips of the woun 


in its bark, root, leaves, ſtalk and flowers, which diſtinguiſnes it from 
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whilſt that of the leaves is bitterer than gall. In Several, oil reſides 
principally in the bark of vegetables, water and falt in the word 
and a mixture of fine volatils ſalt and oil, or fpirit, in the bloffons 
or flowers. It muſt needs, therefore, introduce great confuſion ty 
ſay that a plant is poſſeſſed of any one particular taſte, or virtue; fine: 
thoſe will vary in the ſeveral parts thereof. But we may eſtabliſh it 2 
an axiom, or general truth, that the nearer any juices of the ſame, or dif. 
ferent plants are to the abſorbing veſſels, the more ſimilar they will be to 
one another; ſo that I make no queſtion, the juices contain'd in the ab- 
ſorbing veſſels of liqueriſe and coloquintida, or the bitter apple, are nearly 
of the ſame nature and properties. (2.) Theſe juices differ alſo in point 
of colour. Thus, in lextice, the fow-thiftle, fuccory, goats-beard, bop 


py, the ſpurges, &c. the _ that onze out of them, when 
are all white and milky. But if from euphorbium, or any ſpecies of the 
ſpurges, a leaf be broken off, the acrimonious, or 'biting, milky juice 
hat ouzes out, where the ſeparation was made, being expoſed to the 
air, becomes black and poiſonous. ' Such a juice will continue to floy 
ſpontaneouſly from one of thefe wounded plants, fo long as no heat, by 
contracting or blocking 6 the veſſels, or thickening the juices in them, 
d ; by which means it is that the flux comes to 
be ſtopp'd. But the juices, flowing in the ſame manner, from the ripe 
aloes- plant, or from celandine, are of a yellow or golden colour; tho 
theſe, and all other plants, when bruiſed, afford a green juice by ex- 
preſſion; which is the predominant colour of them all. Upon wounding 
the red beet-root, there ouzes out a very pellucid liquor; but when the 
Tame root is bruiſed, it affords one that is exegeding red. In moſt 
poiſonous plants, the Auer is firſt white, then yellow, and black at li. 
Nod thus too in the ſame vegetable, the juice of the fruit is of a dif- 
ferent colour from that of the leaves or flowers; as appears in the 
ſtrawberry, the mulberry, the cherry, Oc. (3) They differ again in 
point of ſcent. The exhaling vapor, or juice, of the roſe ſmells diffe- 
rently from that of the jafmin- flower; and that of the violet from that 
of the carnation. The juice of the leaves of the jaſmin-tree hath ſcarce 
any ſcent at all; whilſt that which exhales from the flowers is wonderful- 
ly fragrant. And every vegetable has a different and peculiar ſmell 


all other plants. Tis obſervable; that the farther the parts are re- 
moved from the root, the ſtronger is their ſcent ; which alſo holds true of 
their taſte. But if a plant be bruiſed, or its veſſels broke and con- 
fuſedly jumbled together, it no longer retains its ſpecific ſcent. 'Thecarna- 
tion, and the roſe, whoſe fragrance is ſo delightful, loſe it all, if once they 
be cruſh'd between the fingers. The lilly is fragrant in its flower, but 
fetid in every other part. (4.) Laſtly, theſe vegetable jnices greatly 
differ with the climate and ſeaſon of the year. Thus in the ſpring- ſeaſon, 
before the fruit is ripe, its juice proves rough and acid upon the 3 


Proceſſes upon Vegetables. 
but ſoft and ſweet in the ſummer, when tis arrived at maturity. Cher- 
ries mulberries, ſtrawberries, barberries, Cc. are green at the firſt, 
chen white ; but afterwards turn red by degrees. All vegetables, dur- 
ing che time they bud, and put out their leaves, ſcarce afford any 
ſcent at all; but many of them, when they flower, yield a delightful 
fragrance. And tis univerſally true of plants, that their juices in the 
ſpring are watry and ſaline; but more compact, and better elaborated 
in che autumn. Thus, likewiſe, moſt plants in the winter-ſeafon, prove 
watery, when the froſty weather breaks, and afford neither an agree · 
able ſcent, nor any volatile oil. The garden-carot, when firſt it ſprouts 
from the ſeed, appears green in its leaf, and white in its root ; but when 
come to full maturity, the root is red, and the leaf turns yellow. The 
ſalian night-ſhade bears poiſonous bermes, that vary in their colour with 


the ſeaſons of the year, and the growth of the plant. The roſe-tree, 


whilſt it blows, yields no ſcent in any part but the flower: and there are 
ſome flowers that afford no odour at all, till they come to open; but, 
are then exceeding fragrant: which is particularly the caſe of jaſmin. 
Cherry-trees, whilft in bloom, breathe out 'a moſt pleaſing fragrance ; 
but their fruit affords no ſcent at all. And the like may be faid of many 
other vegetables, as well with regard to their taſte, as their odour. After 
the ſame manner, likewiſe, the juices of vegetables vary 'in their medi- 
cinal virtues. The exhalable vapor of damask roſes proves cardiac, or 
refreſhing; whit their expreſs d juice is tive. *Green fruit 'is 
found prejudicial to the body, but very wholeſom, uhen fully ripen d: 
and experience teaches, that all vegetable juices differ with the climate, 
both in their taſte, ſcent, oolour and medicinal virtues. Helmont, there- 


fore, might well day, chere is as great a difference between a plant and 


" its juices, as there is between an animal, and the blood that uns in his 
veins. e | 


IT 


9. Among all the different kinds of vegetable juices, above- mention d, The mof noble 


there is one which conſtitutes the moſt noble and fragrant part of the t a 
volatile, to be 


plant; and which having undergone all the neceſſary changes and ſeparated in 


ſecretions in the ſeveral organs, and felt the requiſite heat and he 


effects of the ſun, is at length, during the ſummer-ſeaſon, ;gently 
breathed out from the emunctory veſſels on the ſurface, after the man- 
ner of an inſenſible perſpiration; or elſe, as we learn from experience, it 
is arreſted and detained by ſome other particular parts of the vegeta- 
ble, and principally the flower. This being a real juice, and by no 
means any artificial production, but a perfect and elaborate prepara- 
tion of nature, made to exhale by the mild and gentle action of the 
ſummer's ſun; we venture to call it the native or preſiding ſpirit of the 
plant; becauſe it perfectly contains in itſelf the odour and taſte thereof; 
and widely differs from the ſpirit which the ſame vegetable affords by 
fermentation. The plants that every way diffuſe ſuch an atmoſphere 
around them, are principally thoſe of the aromatic kind; which _— 

| B 2 the 
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the noftrils and palate in a pleaſing and delightful manner. Thus on 
the coaſt of Narbonne, in Fance, the roſemary, which there grows in 
very great plenty, diffuſes ſuch a fragrant atmoſphere around. it, that 
failors are thereby warn'd of their approach to this place; at the di. 
ſtance of three leagues from the thoar. Poſſibly there may be a great 
number of inodorous plants, which, in the ſame manner, ſend out their 
exhalations into the air, tho' our ſenſes take no notice of them; for a 
animals are always ſurrounded with their own atmoſpheres of per- 
ſpirable matter, which they neither ſee, nor perceive ; ſo tis not un- 
likely that vegetables have the ſame, or fomething analogous thereto, 
But we properly enough. call thoſe plants ſcentleſs, which our nofirils 
give us no information of; tho” it would be raſh to aſſert that they 
are abſolutely inodorus to all animals in the world. | 

The vegetable juice, juſt now deſcribed, being the moſt volatile, or 
eaſieſt ſeparable, of all thoſe afforded by plants; tis manifeſt, from what 
was before deliver'd, that our firſt proceſs ought to be ſo directed, as, if 

offible, to obtain it. We find this juice 1s naturally made to fly off by 
the heat of the ſummer's ſun ; tho in a form inviſible, and without cau- 
ſing any 3 change in the plant. But tis the buſineſs of —— 
include objects in proper veſſels, ſo as to render the changes, or 
of the operation viſible. | 
Roſemary con- In order then to obtain this juice, or water, let us make choice of 
fider'd for the the plant roſemary; becauſe it is an aromatic ever-green, that may be 
Jutje gu. had perfectly good, and fit for the purpoſe, at all ſeaſons of the year. But 
before it is made uſe of in our operation, it ought to be carefully ex- 
amin'd as to its freſhneſs, figure, ſurface, colour, odour, taſte, ftrength, 
nerves, or veſſels, the furrows of its leaves, and all the other circum- 
ſtances that can poſſibly be thought of; for if any particular be omitted, 
the effects of the proceſs will not be perfectly comprehended or under- 


ſtood. | 


PROCESS 


Exbibiting the manner of obtaining thoſe waters which ſpontant- 
ouſly exhale from recent vegetables, in the Fong” 9 
a ſtandard example in the plant Roſemary. | 


The proceſs, 1. Aving accurately view'd and ſcann d our ſubject, and found it to be ia. | 
. gathered, every way perfect, and fit for our turn; we commit it, pure © 

it is, without any mixture, to a cold. ſtill, or fimple furnace, ſo contriv'd, that i 

may, for along time, be uniformly kept in a mild and gentle heat, not exceeding that 

of the ſummer's ſun, by means of a ſoft, well-regulated fire ; which forcing off the 

vapor, or moſt volatile part of the plant, it is condenſed by the large PR 


* 
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head, and trickles down the fides thereof into a Proper veſſel, placed at the end 
of the roſtrum to receive it; where it appears in the form of water . 29 


2. This aſcending vapor is not viſible during the heat of ſummer, any 1% ef:4:. 
more than about the plants, which by the ſun are then made to exhale it 
into the open air; and wou'd entirely fly off and vaniſh, if the veſſel that 
contains the ſubje& were open: but ſince it is our buſineſs, as chemiſts, 
to render the changes we make in bodies obſervable to the ſenſes, we 
catch and collect it by means of the pewter head; whereby thoſe inſen- 
Gble fumes are render d ſenſible, and prove, when caught and conden- 
ſed, to be the dewy exhalations or fragrant water of roſemary. | 
2. The liquor thus collected, we may, when the operation is finiſh'd, 
and the veſſels disjoin'd, have an opportunity of examining with all the 
accuracy we are able; by comparing it with what remains behind of the ori- . | 
ginal ſubject, as alſo with a freſn and perfect one of the ſame kind, which 
has ſuffer d no alteration.  'The reſult of which examination is, in ſhort, 
this; that the ſubject is divided into a liquid and a ſolid part; that the 
liquid part is larger in quantity, than could well be expected from ſo dry a 
body, and the ſmall degree of heat employ'd for the purpoſe; that this 
fluid is the moſt volatile, fragrant and aromatic part of the plant, wherein 
its ſpecific virtue reſided ; that the leaves, which before were full and 
turgid, are now ſhrunk and contracted in their bulk; that they have loſt 
their natural taſte and odour, and ſomething too of their colour; and ap- 
pear in all reſpects, as they would. have done, had they lain expoſed, 
for the ſame ſpace of time, in- the noon-day heat of the ſummer's ſun, 
And hence we learn what manner of vapor is made continually to exhale. 
from aromatic vegetables, during the ſummer-ſeaſon ; and in what an 
atmoſphere we breathe, when we walk in odoriferous groves and gar- 
dens. | 
3. The advantages of this operation, perform'd in ſo eaſy and gentle a E. advantages. * 
manner, are various and Pawns na to thoſe we ſaid were required in the pri- 
mary proceſs of chemiſtry. For, (1.) We hence readily gain a knowledge of 
theſe parated parts, which, before the operation, undoubtedly went to com- 
poſe the roſemary. *Twill admit of no diſpute, whether our odoriferous 
water, which has the ſpecific taſte and ſmell of roſemary, pre-exiſted- in 
the plant; when 'twas obtained from it by ſuch a mild and gentle opera- 
tion, as did not deſtroy the figure of the ſubject. (2) By this means alſo 
we acquire a knowledge of the remainder. If inſtead of the moderate 
heat, here made choice of, we had uſed ſuch a violent fire as to burn the 
roſemary, it wou'd, for the greateſt part, have been turn'd to ſmoke or 
flame; and the roſemary- aſnes could not have been known for thoſe of 


change of the ſubje& ; without the trouble of 
unluting the Mill, or taking off its head at every 
turn, 


It might be to perform this ope- 
ration in a glaſs veſſel, the better to obſerve the 
condenſation of the vapor, and the gradual 


thts. 
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this plant; but might as well have paſſed for thoſe of any other. But as 
the operation was managed by gentle exhalation and exſiccation, - with. 
out any previous fermentation, or other alteration, no body can poſlibly 
wmiſtakerhe remains of the roſemary for any thing elſe ; eſpecially ſince the 
fire, being pure and clear, could not by its ſmoke, or otherwiſe, foul; deface 
or obſcare any part of the ſubject. And, accordingly, the ſubject ill 
appears to be rofemary ; but roſemary dried. (3) This mild and gentle 
proceſs gives us an opportunity of examining the remaining matter, by 


new proceſſes or operations. For after only the water is drawn out of a 


plant, we may eaſily try what ſubſtances it ſtill contains; and, accord - 
ingly, we ſhall, in the following proceſſes, ſee what kind of ſubſtances are 
left in the remains of our roſemary. (4.) We hence have a clear and di- 
ſtinct idea, both of the inſtrument, and the action, of our firſt proceſs, 
Thus, when I ſee any plant whatſoever, which I once knew to be ſuc- 
culent, plump and green, become dry, wither'd and ſhrivel'd, like the 
remains of the roſemary of this proceſs; I immediately know that the 
inſtrument which thus changed it, was heat: and alſo clearly conceive the 
manner wherein it prod Fi this effect: which could be no other than that 
of our preſent proceſs; the change procured wherein is evidently effected 
by heat. And ſince all manner of plants, except ſome ever-greens, 
wither and ſhrivel up in the heat of the furnace here employ d; and ſince 
we obſerve, that the ſame effects are produced by the heat of the ſum- 
mer's ſun; we may ſurely conclude, that the heat of the ſan atts 
in the ſame manner with that of our furnace. The knowledge hence 
acquired is the more clear, diftin&, and uſeful, as the operation cauſes no 
confuſion in the parts of the ſubject. Ir is likewife abſolutely neceflary to 
begin with, and leads to the underſtanding of every procefs to come after 
it, For whenever I boil, calcine, or otherwiſe chemically treat roſe- 
mary with fire, the volatile water of this proceſs preſently exhales 
away; and therefore, unleſs I am acquamted with this water, I can 
never know what the fabje& is that I am treating, to which it 
naturally belongs. This operation, therefore, ſnews us what muſt 


of neceſſity, tho' perhaps without deſign, happen in all the other pro- 


ceſſes. (5.) And, laſtly, We hence obtain an uſeful canon, or 

for analyſing all forts of bodies; which ought to proceed by gentle and 
flow degrees, that the moſt volatile matter may have time to riſe firit; 
and all the parts be gain'd pure, diſtinct, and perfect. But if inſtead of 
proceeding thus gently, we had uſed a ſtrong fire in our proceſs, it 
would have burſt the veſſels of the plant, carry'd over ſuch of its parts as 
ſnou d have been left behind, and thereby have corrupted and ſpoiled the 
odoriferous water, and unfitted the remaining part of the ſubject for the 
next proceſs ; ſo that we ſhou'd thus have reaped no fruit from our la- 
bour. And, on the other hand, if the fire had been much gentler, nothing 
at all would have been raiſed from the ſubject. That ſuch a kind 


analyſis is juſt, and ſeparates the actual parts of bodies, might eaſily - 
made 
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made appear by thns dividing a mixture of two or more ingredients into 
its component parts; which may readily be done, by obſerving the cau- 
tions here given. 7 


nner abovè ſet down, are of a pleaſing ſcent, and agreeable flavour. 
The principal of them are theſe which follow. 17 5 | 


CATALOGUE of ſuch aromatic vez able, as are proper to afford 
1 the WATER 7 the firſt PROCESS for medicinal uſes. me 


TREES. 


Lilly of the Valley. Bay. | 
| Lilly 2 white, ys ': ; 


Lovage. Canela Malavarica, or 
Mace, ______ Cafia lignea. 
Marjoram. Cedar. 
Calamint. Mam Syriacum, Cinnamon. 
Calamus Aromaticus. _Maſter-wort. _ Citron. 
Camomile. Maudlin-tanſey. Elder. 
Caraway. „„ Fir. 
Clove-july Flowers. Onions. Guaiacum: 
Coriander. a Origamum. uniper. 
Coftus Odoratus, _ Roſemary. Lemmon. 
Creſſes. | Roſes. Lime. 
Cumin. | Saffron. | Maſtic. 
Dill. | WW Myrtle. 
Dittany. Savory. Orange. 
Fennel. | Scurvy-graſs. Nutmeg. 
Feverfew.. Southern wood. Peach. 
Galangal. Tanſey. Pine. 
Garlic. Thyme. 3 Saſſafras. 
Hart- wort. Tuberoſe. Savin. 
Hyſſop. Valerian. Storax. 
Jaſmin, Wild-thyme. Walnut. 


5. The vegetables generally reputed r for this operation, being - 
only thoſe of the Em bind. the — * juſt on 3 
form'd according to that notion; tho without denying that plants 
which have neither ſmell nor taſte, might alſo be treated in the ſame - 
manner to uſeful purpoſes : for ſuch plants may be endowed with great 
medicinal virtues in their exhalable parts. But I don't remember to ave: 

cen: 


The vegetables which, on account of their medicinal virtues, The vegerable 
ſeem fitted for this operation, are of the aromatic kind, or ſuch as /#%je#s which 
have a pungent taſte and ſmell; the waters whereof, obtain'd in the V for it. 


* 
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ſeen any vegetables deſtin'd to this operation, but what were »- 
markable for their taſte and odour. Any of the parts of vegetable 
ſubſtances may indifferently be choſe for ſubjects of it, provided they 
are ' freſh gathered, as the wood, roots, bark, leaves, tears, guns, 
balſams, and the buds of trees and plants; but more part. 
- cularly the feeds and flowers thereof. The water of the common 
ſpotted arſmart, obtained after this manner, is an excellent medicine, 
and proves wonderfully ſerviceable in caſe of the ſtone; for which 
purpoſe tis recommended by Mr. Boyle. __ | 
The e, 6. All the liquors thus gain'd 3 aromatic vegetables, are not 
tion of the wa- ſimple and unmix'd, but conſiſt principally of two different parts; vi. 
ters obtain'd a large proportion of elementary water, and a very ſmall one of x 
from them. moſt fragrant ſpirit, wherein are lodged the peculiar taſte and ſmell of 
the plant. This ſpirit will be obtained in its utmoſt purity and perfec- 

tion, if it be ſeparated and raiſed up by an exceeding clear, mild, and 

gentle fire, together with a proper proportion of elementary water; 

wherein it may be preſerved good for a conſiderable time; provided the 

veſſel that contains it be well cloſed ; and eſpecially if the operation has 

been twice or thrice repeated by cohobating, .or pouring back the water, 

firſt obtained upon a freſh parcel of the plant; whereby it will be mor: 

fully ſaturated and impregnated with the ſapid and odorous ſpirit, 

to which the mere water here proves no more than a vehicle; and 

which, with a great degree of probability, is ſuppoſed the effettire 

cauſe of the. ſpecific, or peculiar virtues of vegetables. We are taught, 

however, by experience, that waters, which are both ſcentleſs and inſi- 

pid, may nevertheleſs be poſſeſs d of extraordinary virtues. Tbeſe 
.odoriferous waters are apt to grow foul or mothery by keeping ; that 

is, they depoſite a cloud, or light feculence, which contains the oily part 

of the water. To prevent which, .'tis a good way to drop into them, 

when they are firſt diſtill'd, a ſmall proportion of the ſpirit of ſalt, c 

reQified ſpirit of wine. We do not therefore pretend that thele 
odoriferons waters are perfectly pure, ſimple and uncompounded ; eſpe- 

cially ſince they contain a mucous part, without which it ſeems impol- 

fible to draw them. With all our care, we could never obtain a u- 

ter entirely devoid thereof; or that deſerv'd to be call'd perfect 

pure and ſimple. That which has been drawn a year will become in- 

ſipid and ſcentleſs, tho at firſt gain'd in great perfection; bur ſtill ve 

dare not pronounce what remains thereof to be mere elementary water: 

for, upon compariſon, there will appear a great difference between 

them. *Tis not in the power of chemiſtry to make things, or produce 

them in the manner that one might wiſh ; all that man can do, 

barely to ſeparate and compound the parts of bodies: we are not able to 

bring any new thing into being, which did not exiſt before, The na- 

tive ſpirit of every plant hath ſomething in it that is ſpecific, and in- 


mitable by human art; and the taſte and ſmell thereof are neve! 
pro- 
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producible *. This ſpirir, however, we can ſeparate from the body of 


the plant, in a manner which, tho' not perfect, is yet ſufficient for 
our purpoſe : and he muſt be acknowledged the moſt perfe& chemiſt 


who can make this ſeparation in the moſt exquiſite manner. 

7. To gain theſe aromatic or fragrant waters in any conſiderable 
quantity, and to the beſt advantage, tis proper to draw them off in 
a copper ſtill, with a _ pewter head, in proportion to its body ; 
which will collect, condenſe and diſcharge the aſcending vapor in the 
greater plenty. By thus enlarging the capacity of their ſtill-head, the 
halians have a great advantage over the other European nations in 
diſtilling odoriferous waters; their climate ſupplying them with ex- 
cellent ſubjects for this purpoſe, and they treating them after a very 


The bet way 
of diſtilling 


theſe waters. 


artificial manner. A very clear and gentle fire is here to be adminiſtered ; 


left by breaking the veſſels of the plant, and confounding its juices, the 
fragrancy of the water ſhould be impair'd. When therefore any very 
tender and delicate flowers are ſubmitted to this operation, a quantity 
of fine, dry ſand may be ſtrewed, to the height of an inch, between 
the bottom of the ſtill and the ſubje&; which ſhould then be placed 
upon a fine, dry paper, {ſpread over the ſand. And this is the way they 
make uſe of at Catalonia, where they diſtil the jaſmin-flowers in ſo great 
perfection. If poſſible, the heat employed ſhould not be greater than 


that of a ſummer's noon, which forces out the odoriſerous exhalations 


we then meet with in ſpicy groves and gardens. With a great degree 
of cold, odoriferous plants prove ſcentleſs ; and fetid with a great de- 
gree of heat. The ſubje& ſhould be in its perfection, freſh, turgid, vi- 
pom and juicy ; or gathered at the time and ſeaſon when its ſcent is 
ongeſt. Some plants are fit for this operation in all their parts; 
thus roſemary may be diſtilled entire, becauſe it is all over fragrant ; 
but only the flower of the roſe ſhould be committed to this operation, 
becauſe its pleaſing odour is wholly confined to that. Either the whole 
plant then, or ſome particular parts of it, may be gently cropped, 
or gathered when fully ripe, without violence, or bruiſing the 
veſſels. This ſhould be done early in the morning, whilſt the cold dew 
is upon them, and, by ſhutting up their pores, keeps in their odorife- 
rous and volatile parts. A roſe, for inſtance, gathered at this time, 
before tis fully opened, affords a much better, — more grateful water, 
both in ſmell and taſte, than one that was plucked whilſt the noon- 
day ſun ſhone hot upon it, and expanded all its leaves. The plant 
muſt be fully ripe, provided it then affords its ſcent in the greateſt per- 
fection. The lily and the hyacinth have no ſcent at all, till arrived 
at maturity, and full blown, but are then wonderfully fragrant; where- 
as the roſe is moſt odoriferous before it comes to be fully blown. The 
lubject ſhould by no means be any way bruiſed or damaged in the ga- 
thering ; for this would prejudice the ſcent thereof. Thus if a roſe, for 
inſtance, were to be pounded before it was committed to diſtillation, the 
* This muſt be underſtood with due limitation. 
C 


other 
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other juices would mix themſelves with the odoriferous water, and quite 


aboliſh or deprave the ſcent of it; ſo that what thus came over, could 
not be known for roſe-water, as having quite different virtues and pro. 
erties from that when skilfully drawn. Thus, as was before obſerved, the 


delightful fragrance of the jaſmin-flower is loſt, by barely cruſhing it be- 


The uſefulneſs 
of this proceſs 
in natural phi- 


leſophy. 


tween the fingers; and the pleaſant odour of the lily render'd diſa- 
eeable and nauſeous ; which ſeems to proceed from hence, that the 
ne, volatile and odoriferous part of the plant is hereby mixed, con- 
founded, and lock'd up in the more groſs and viſcid juices thereof. 
And laſtly, the water drawn off ſhould be ſuffered to reſt for ſome 
days, cloſed up in the veſſels which firſt received it; by which means the 
empyreumarical ſcent impreſſed upon it by rhe fire will wear off, and the 
liquor become clear and highly odorous. 1 
8. We come next to conſider what light is afforded, or what uſeful 
truths are taught us by the foregoing operation, with regard to na- 
rural ' philoſophy. The proceſs it ſelf, and the production thereof 
ſnew, (I.) What it is that exiccation deprives a plant of; viz. it's 
moſt ſubtile, fluid, volatile, ſapid and odorous part, wherein its ſpecific 
or diſtinguiſhing characters reſide: whence we learn the difference be- 
tween a freſh and perfect growing vegetable, and one that has been ga- 
thered, dryed, or expoſed to a moderate heat. (2.) What it is that 
riſes firſt in diſtillation; or what is the moſt volatile part of vegetables; 
viz. their proper ſpirit wrapp'd up in it's common vehicle, water. 
(3.) What is the effective — of the peculiar taſte and odour in a 
vegetable ; viz. this native, or preſiding ſpirit, which being drawn a- 
way, or ſuffered to fly off from the eſſential oil of roſemary, for inſtance, the 
oil immediately loſes all its ſmell and taſte ; and which, without diſpute, 
is but a very ſmall quantity of matter, compared with the bulk of the 
plant, or its juices; and poſſibly not the hundred thouſandth part of the 
water that contains it. For ſhou!d an ounce of roſe-water be expoſed 


to the open air till its ſcent is quite aboliſhed; tho' ſome of the elemen- 


tary water muſt have gone off along with it, yet will the whole loſs be 
ſcarce ſenſible upon the balance. Whence ſome chemiſts have expreſſed 
themſelves, as if there were a certain little ſpark in bodies, which makes 
them what they are, and lodges it ſelf in their ſalt or oil: And indeed 
this native ſpirit is neither oil, ſalt, earth nor water, but ſomething dif- 
fering from them all ; as being too ſmall in quantity, or too fine, thin 
and ſubtile to be caught alone, and rendered viſible to the eye: tho pol- 
ſibly it is no more than a part of the eſſential oil, moſt highly attenuate 

and ſubtilized. (4.) We hence learn what it is that conſtitutes the ex- 
halations or effluvia of vegetables; viz. this ſame ſpirit, together with 
the elementary water which contains it, which is continually flying 0 

from them, during the day time, in the form of an inſenſible perſpiration. 
That this is no fiction, but happens as really in vegetables out 0 
our furnace, as in thoſe included in it, appears abundantly confirmed 


from hiſtory. We are told of trees in Braſil, which in a few hours 
| time 
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time kill ſuch perſons as ſit under them; and of others that variouſly diſ- 
order thoſe who ſleep in their ſhade. Some trees are declared 
capable of making people hoarſe by their effluvia; and others occaſion 
a ſpitting of blood, or an eryſipelas. The ſhade of the yew-tree is ſaid 
to be mortal ; and the effluvia of the walnut will give the head-ach, ſtop 
a looſeneſs, or make a man coſtive, To walk in an orange-grove, while 
the trees are in bloom, gives the head-ach, a cold, and brings on a fit o 
drowzinefs. Saffron, if lain upon, will make a man ſleep; and tis no 
unuſual thing for roſes to diforder thoſe who walk among them. I my 
ſelf knew a man to whom their ſcent would give the head-ach, a 
vomiting, a looſeneſs, and at length cauſe him to faint away. The ſcent 
of beans is ſaid to dull the brain; and hence the Dutch proverb, you 
have had a nap in the bean- field; which is commonly made uſe of 
when a man talks from the purpoſe. Now, taking theſe facts for grant- 
ed, as they cannot all well be denied, our preſent proceſs ſhews us,how 
ſuch effects may be produced; viz. by means of the very water here 
obtained; which, during the day time, and eſpecially in warm climates, 
is plentifully exhaled from all manner of vegetables, by the heat of the 
ſun, and every way diffuſed like ſo many atmoſpheres around them : 
and theſe atmoſpheres, coming in at the noſtrils, or otherwiſe, may prove 
either wholeſome or noxious to the animals which are in them, accord- 
ing to the nature of the plant they proceed from. If rhubarb and hem- 
loc were diſtill'd after the manner of our proceſs, the remains of the 
former wou'd loſe the purgative virtue of rhubarb, and become aſtrin- 
gent; * and thoſe of the latter put off the poiſonous nature of the plant, 
and prove harmleſs to the body. | 
9. The principal uſe of this firſt proceſs, with regard to the art of 775 »/efubue/+ in 
medicine is, that it ſhews us how to obtain a water from vegetables, 2//- 
of great virtue in ſeveral diſtempers; as particularly in caſe of languor 
and fainting. For, as there ſeems to be meth of a relation between 
the animal and vegetable ſpirits; ſo in caſe of depreſſion, dulneſs, or 
even hyſteric or hypochondriac fits, nothing is more reviving than the 
odour of ſome aromatic plants, or the water gained from them by means 
of our proceſs: which water therefore is frequently uſed by perſons of the 
firſt rank in Zaly, for their artificial fountains, that play at their entertain- 
ments, For this water paſſing out of the large perforated balls of ſuch 
fountains, in a thouſand different, flender ſtreams, diffuſes a moſt grate- 
ful odour around the room, without at all offending the head. For the 
elementary water, which ſerves the odoriferous matter as a vehicle, 
proves very agreeable and refreſhing ; whereas were it wrapped up in 
inffammable ſpirits, the playing of ſuch fountains would prove very preju- 
dicial to the nerves. Thus, when nothing elſe would give relief to an 
hypochondriacal patient, I have known the bare ſcent of the jaſmin-flow- 


* Onthis account rhuburb is commonly order'd to be torrified, or roaſted, to make itaſtringent. 
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- er ſuddenly recover him. But this effect is only to be expected from the 
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native vapor of the plant, or the odoriſerous water which is drawn from 
it. The diſtilled or eſſential oil of the very ſame flowers might, inſtead of 
erforming ſuch a cure, have cauſed the head- ach, or otherwiſe diſor- 
3 the patient. And whoever attempts to counterfeit the ſpecific 
ſcent of theſe odoriferous waters, by means of the diſtilled oils. of the re- 
ſpective vegetables, muſt take care he does no miſchief with them; for 
they are apt to offend the head, if long ſmelt to; being in themſelyes 
no more than a receptacle of the native ſpirit, to. which, on account of 
their viſcidity, they afford a proper lodgment, and keep it from f- 
ing off too faſt. Now, as odours act ſo ſtrongly upon us, and may be made to 
affect us ſo agreeably, it might ſuggeſt a quære, whether medicines ca- 
pableof anſwering ſeveral intentions, might not be exhibitedin a new way, 
which ſounds more oddly than it appears irrational, I mean by the noſe; 
which is an organ liable to receive very little prejudice by odours of any 
kind. "Twas before obſerved, that the e ofa of trees and plants, 
by this means, variouſly and vehemently, according to their different 
natures, affect mankind ; whence ſome are confeſſedly poiſonous, and o- 
thers wholeſome. We have known roſes purge by their ſcent : we fre- 
quently ſee men intoxicated by vapours: and I once remember, that ha- 
ving a patient who was exceeding reſtleſs and delirious in a fever; J 
brought a bough of elder, with the flowers on it, into his chamber; and 
putting them into ſome warm water, they breathed out their native ſpirit 
intothe room, after ſuch a manner, that the man was, ſoon compoſed, and 
fell into a quiet ſleep; out of which he awaked greatly refreſhed, and 
afterwards recovered. | | 5 
10. We have been the fuller and more particular upon our firſt procels, 
that we might lay a firm foundation, and prepare the way for thoſe 
which are to follow ; all which will be conducted after the ſame manner, 
tho* without ſuch a tedious enumeration of circumſtances. 


CHEMICAL HISTORY of #t 
Preparations obtatnable from VEGETABLES 


by DECOCTION 


PROCESS 11 
Exhibiting the method of making Inxus1ons and Drcocrioxs 


of vegetable ſubjeits with water, by an example in the Re- 
MAINS of 1 He 1277 Proceſs. N | 


1. | PP ON. theremains of the firſt proceſs, pour a quantity of pure rainwater, 
. firſt made ſcalding hot by the fire, but * pee degree of boiling ; and 

continue them together in the ſame unvaried degree of heat, over a ſoft fire, the 1 e 
| | eing 


{ 
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being cloſed, which is called the ſtate of digeſtion, or infuſion, for the ſpace of half 
an hour ; after which time, if the liquor be ſtained or poured off from the ſubject, 
ig termed the infuſion thereof: that is the liquor prepared by imſuſion or digeſtion 
from it. (2.) If after the ſulject has been thus digeſted, or infuſed, it be boiled 
ever the fire in the ſame veſſel, together with the former liquor, for a due 
ſpace of time, as about a quarter of an hour ; the liquor, now ſuffered to run 


= thro a fieve, or other ſtrainer, from its ſubject, is called the decoction, or a- 


poem thereof. 


2. The ſecond operation in a- courſe of chemiſtry onght in all 04/errarions 
reſpects, to bear a near relation to the firſt; to be performable thereon. 
after the ſame manner; and to depend upon, or be connected with 
it; confequently it ſhould be performed upon the ſame, or a ſimi- 
lar ſubject. We may therefore conveniently chuſe the remains of 
the firſt proceſs. for the ſubje& of this. And, indeed, that part 
of any vegetable which remains behind, after the firſt proceſs has 
been performed upon it, may well ſerve for the ſubje& of this; 
becauſe the degree of heat employed, being here much greater 
than that of the ſummer's ſun, or than that made uſe of in the 
firſt operation, whatever parts would be exhaled thereby, will, in an o- 
pen veſſel, fly off, and be loſt to the infuſion or decoction; ſo that the 
dry'd or preſerv'd parts of vegetables may in ſome caſes be as conveni- 
ently treated by this proceſs, as thoſe which are freſh and ſucculent ; 
provided they be not otherwiſe damaged or corrupted. But then we 
are not to expect the native ſpirit of vegetables in ſuch decoctions, or 
infuſions. In order to infuſe any fine, freſh, aromatic vegetable, ſo as at 
the ſame time to preſerve its odoriferous or native ſpirit, tis an effectu- 
al way to perform the operation in a glaſs-egg, or vial, with fuch a. 

long neck that the aſcending vapor cannot riſe high enough to eſcape. 
By this means we have rendered inſuſions much richer, and more ſervice- 
able in medicinal caſes, than could have been expected from the com- 
mon method of making them. The water for infuſion ſnould not be 
poured boiling hot upon the ſubje&; becauſe in that caſe it would diſ- 
ſolre too much of the reſinous or oily parts thereof; whereas it is prin- 
cipally the ſaline portion of the plant that we require from this opera- 
tion; which portion cou'd not ſo well be taken up by the water, if it 
was impregnated with unctuous or reſinous particles; for oil in great 
meaſure pievents the mixing of ſalts with water. Beſides, if the wa- 
ter here ſhould be poured on too hor, it might, in a manner, burn up or 
ſcortch the ſurface of the ſubject, and induce ſuch a cruſt thereon, as 
would not permit the plant to give out its-virtue. On the other hand, 
if the water be too cold, it will not have motion enough to work upon 
the vegetable, ſo as to colour it ſelf thereon, and diſſolve- its ſalts. 
When the water is firſt poured on, tho the ſubje& floats upon 


the ſurface ; yet it ſhould ſoon fink down, after its more, foluble - 
| parts 
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parts come to be extracted by the menſtruum; or the air, contained 
in the parts of the ſubject, to be forced out by the heat. 

3. If upon what remains behind of the ſubject, after the decoction is 
prepared from it, freſh parcels of water be ſucceſſively poured and boiled 
up with it, for the ſpace of half an hour at a time; a fat, ſapid, odorous, 
viſcous, inflammable and frothy matter will conſtantly be found floating 
on the ſurface of the boiling liquor, as long as the water poured on ex- 
tracts any odour, taſte or colour from the ſubject; or till the water may 
be poured off from it, as pure, clear and inſipid as it was put in. Thus 
therefore, by repeating the proceſs,” and continually ſcumming off the 
riſing unctuous matter, there may at length be obtained a very large pro- 
portion thereof; which, being gently dry'd, will afterwards wholly burn 
and flame away in the fire: whence it appears to contain the oil of the 
ſubject; tho' not pure and unmix d; for a proportion of ſalt alſo ad- 
heres thereto ; ſo that in reality tis a kind of ſoap, yet not, like that, 
capable of diſſolving perfectly in water. We are not to take this frothy 
matter for the recrementitious part -of yegetables, as ſome wou'd perſuade 
us; we ſhall hereafter have an opportunity of better examining into and 
learning its nature and compoſition, Tis very remarkable, that tho' the ſub- 
ject be boiled with freſh quantities of water almoſt ever ſo long, yet ſome 
of this unctuous froth is ſtill caſt up; ſo that almoſt the whole plant 
ſeems convertible into it. And by this means M. Homberg, as we findin 
the French Memoirs, reduced all the ſubſtance of the cocoa- nut into oil; 
excepting only a very ſmall proportion of elementary earth. This undv- 
ous ſubſtance lies obſcured in the ſubje&, till the Ales are once diſſolved 
and carried off; but after theſe are ſeparated, it eaſily riſes in the wa- 
ter; and being attenuated by the operation, becomes ſpecifically lighte! 
than that, and therefore floats upon its ſurface. Now, if after all 
this vehement action of the fire and water, we come to examine 
the remaining part of the ſubject, we ſhall find its priſtine figure 
the ſame ; tho' the leaves are ſwelled, and plump'd up by the water 
which has entered their pores : but if we dry them gently before 
the fire, they ſubſide again, and appear in their natural ſize 2 
form. However' they are ſomething decayed in point of colour, which 
is now blacker than we found it left by the firſt proceſs. They have 
alſo loſt their ſmell and changed their taſte, which is now bitter, 
the oil ſtill remaining therein. ; 

4. Hence we learn, (I.) That the utmoſt force of boiling water is un- 
able to deſtroy the ſtructure even of a tender plant. Thus, tho' the flow- 
ers of the white lily be ſo exceeding delicate and tender; yet all the force 
of the fire that can act upon em, thro water, will never change their figure. 
So that hot, or boiling water can do no more than extract the ſoluble 
parts from a plant, but never entirely diſſolve it. And this may he 
how the ſtalks and tender parts of vegetables are able to ſuſtain all tbe 
action of the ſun and rain without being damaged thereby; for the : 
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| peel the ſummer's ſun is not equal to that of boiling water. Hence alſo, 
by the way, we ſee the reaſon why the human body is not diſſolved b 


the heat and motion of the blood and juices; and learn that our ſolids . 


conſiſt not of ſaline or other matter capable of diſſolving in water. 
(2.) That an odour and taſte may be derived from inodorous and almoſt 


inſipid bodies. For the decoction of our preſent proceſs, which is both 


odorous and ſapid, was produced by boiling, with inſipid water, the 
ſcentleſs and almoſt taſteleſs remains of the roſemary, made uſe of in the 
firſt proceſs : therefore this new ſcent and taſte of the decoction muſt 
have been raiſed from ſome part of the vegetable, which was fixed with 

rd to that degree of heat whereto it was before expoſed. (3.) That 
infuſion and ſimple decoction are unable to extract all that is ſoluble in 
a plant, by the joint aſſiſtance of fire and water. By bare infuſion, 


ſometimes the colour and the odour of the ſubject, but always its taſte, 


remains in the liquor; eſpecially when the plant was freſh gathered, in 
its perfection, and the operation performed in a cloſe veſſel. (4.) That 


an apozem, or a decoction, differs conſiderably from an infuſion, 
on account of the greater degree of heat made uſe of in the former; 


whereby an apozem is fully impregnated; and ſaturated with thoſe 
parts of the ſubject which are readily ſoluble in boiling water. And 


the longer the operation is continued, the blacker the liquor grows, 


and the leſs it retains of the natural taſte and odour of the plant; 


eſpecially if the veſſel be left open, during the operation. If a de- 


coction be prepared with a violent fire, and in an open veſſel, ſome 


part of the natural taſte and ſmell of the ſubje& flies off every 


moment : which 1s an obſervation of great importance to a phyſician. 


In order to gain the full virtues of ſaſſafras-wood by decoction, a 


proper quantity, as, for example, ab- ut an ounce, being firſt raſped, or re- 


duced into thin ſhavings, ſhould, m a cloſe veſſel, be put to boil in 


a a quart of pure rain-water, for the ſpace of half an hour. If the 

operation were continued longer, and the veſſel not well cloſed, the 
ſcent or ſine aromatic volatile part of the ſubject, would, in great mea- 
ſure be loſt to the apozem ; but may, by proper management, be ful- 
ly retained therein. The cloſer, denſer and heavier the ſubje& is, 


and the more oil or roſin it contains, the leſs fit it is for decoction, and 
the longer it ought to be kept in infuſion, or digeſtion, to prepare it for 


that operation; wherein likewiſe it muſt be the longer detained be- 
fore it will give out its oil. Thus guaiacum-wood muſt be infuſed 
for twenty-four hours, and then boiled for ſix more, before it will 
yield its roſin by decoction, ſo as to fit it for the cure of the ve- 


nereal diſeaſe. Tis the practice in Zaly to boil this wood, for the 


fame diſtemper, till the unctuous froth appears upon the ſurface of 
the liquor. And in the ſame manner we ought to 3 when 
the ſubject is exceedingly reſinous or unctuous. The 


and more juicy any vegetables is, the better is it diſpoſed for 1 — 
| Lon; 


eſher, ſofter, 
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beft fuel for by way of infuſion or decoction, for medicinal purpoſes, are thoſe of the 
t. 


A CATALOGUE of ſuch aſtringent, acid, wiſcous, or refrigerating Vege- 
Infuſion or Decoction for medicinal 


tables, as are proper to be treated by 


uſes, 


GACTA. 
1 Apples. 
pricocks. 
Barberries. 
Cherries. 
Cinquefoll. 
Comtrey. 
Cranes bill. 
Currants. 
Dandelion. 
Dwarf-elder. 
Elder-berries. 
Endive. 

Fern. 
Fumatory. 
Gentian. 
Gooſeberries. 


Ground - ivy. 


Hypociſtis. 
Hyſſop. 


Knot - graſs. 


Mulberries. 
Myrtle. 
Nettles. 
Peaches. 
Pears. 
Pellitory. 
Poppies. 
Perriwinkle. 
Plantain. 
eee 
uinces. 
Rasberries. 
Roſes. 


Tr: uſe in me- 6, The medicinal virtues of an 
— be communicated to the blood in the form of an infuſion or decoc- 
tion, and mixing with it, perform their office according to their re- 
ſpective natures. And if ſuch infuſions or decoctions are drank down 


warm, they will be made to a& by the general virtue of 


— — 


Rhubarb. 
Scordium. 
St. Johm s- wort. 
Services. 
Shepherds- purſe. 
Self- heal. 
Sorrel. 
Speed well. 
Strawberries. 
.Sumach. 
Tamarinds. 
Tormentil. 
Water: lilies. 
Wood- ſorrel. 
Wormwood. 


y of theſe vegetables may readily 


heated 


water, 
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water, which in the human body is highly deobſtruent and diluting, as 
well as by that which is peculiar to the plant; and ſo prove a means of 
conveying it farther. But ſuch: infuſions, or decoctions, ſhou'd not be 
prepared from very oily, or very reſinous vegetables; for then they 
could not eafily enter the ' mouths of the lacteals, or other abſorb- 
ing veſſels. That the ſpecific virtues of vegetables are, by this means, 
carried into the blood and juices, appears from hence, that if any one 
takes a doſe of the decoction or infuſion of the thick juice of cafia 
ftularis, the urine made ſoon after will be green; and whoever drinks 
a draught of the infuſion of rhubarb, or ſaffron, upon an empty 
ſtomach, will, in a quarter of an hour after, find: his urine tinged of 
2 high yellow, like the tincture of thoſe vegetables. So likewiſe if a 
woman, who gives ſuck, ſhould take the infuſion or decoction of ſena- 
leaves, her milk would, in two hours time, purge the infant at her 
breaſt. Whence it 1s very manifeſt, that ſuch medicines readily mix with 
the blood and juices. But when: the medicinal virtues of plants reſide not 
in ſuch of their groſs parts as are ſoluble in warm or boiling water, 
the infuſions or decoctions will have no ſuch effect upon the body; But 
in order to heighten and improve their virtues, and fit em for ſome caſes 
to which they might otherwiſe prove unequal; the odoriferous water, 
drawn from the reſpectiye ſubje&ts abovementioned, by means of our 
firſt proceſs, may be added to the decoctions which are afterwards made 


thereof. 1 5 25 
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Exhibiting the manner of making Rozs, or Savas, DRrRUr4, 
GELLIES and EXTRACTS ; by an EXAMPLE in the Dtcoction 
of the ſecond PRoctss. 


5 ET the infuſion or decoction of the laſt proceſs be firſt clarified, The Proce 7. 


either by ſtanding in a quiet place, by the ſtrainer or filtre, or by 
being boiled up with the white * eggs, and then committed to a clean, gla- 
red, ſhallow, open, earthen veſſel, whoſe fides widen upwards ; which is to be 
placed over a clear, gentle fire, that the liquor may- gradually exhale away, 
and the remaining matter gradually become of a thicker conſiſtence. M hen 
2 decoction hath been thus evaporated, till one half of it is couſumed, the re- 
maining part is called a rob or ſapa; th ſapa, in the language of Colu- 
mella, Cato and Varro, properly fignifies muſt, or new wine boiled half away 
ir this manner. But we now uſe it, indifferently, for any freſh vegetable 
Jurce, or decoction, which is thus treated. (2.) When a decoction is thus exhaled 
away to a third part of its original quantity, we call the remainder defrutum * : 


\ * The words Sapa and Defrutum are uſed | tem menſure decotto : quod uti fattum ad dimi- 
— Pimy in the converſe ſenſe ot what we here dium ef, defrutum wocamnus. Pin. Nat. Hilt. 
"Fpole them to mean; as may appear by the Lib. xiv. cap. ix. Vino cognata res (apa /; 
4 following paſſages. Nam ſiræum, quod | muſto decocto, donec tertia pars ſupe it. II. 
ema, neſtri ſapam appellant, mgin'i, non Lib. xxin. cap. 1, > 
ter e, opus eft ; mnſto u/que ad tertiam far- ' | 
D Thy 
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tho" the ancients applied this word alſo to wine alone, boil'd after the ſaws 
manner. (3.) When a decoftion is thus waſted, by farther ' boiling, till tt, 
remainder becomes of ſuch a conſiſtence, that a drop of it let fall upon a ll 
marble, or the like, will there congeal, ſo as to tremble when *tis touch 4, 
or to appear endow'd with an elaſtic property, we call this remainder a gelly, 
The ſame word is likewiſe applied io the freſh juices of fruits, or plans. 
as alſo to the 'broths of animal ſubſtances, inſpiſſated or reduced by boiling u 
the ſame confiſtence, (4.) But when a decoction is exhaled away to the auf. 
ſtence of ſtiff honey, or ſo far that, when cold, it vill not ſtick to tle 
fingers, "tis termed an extract; of which there are two kinds, viz. the aque- 
ous and the reſinous; the former whereof is made with water, and the ole: 
with ſpirit of wine. But both of thim are ſaline, fat, bitter ſubſtance, 
and conſtantly appear of a very black colour.” After the ſame manner maj 


the recent juices of vegetables be prepared into an extratt; : 


How to prepare 2. When the liquor, or vegetable juice, to be exhaled away into any 
ſubjects for it. of theſe forms, or reduced to the conſiſtence either of a Reb or Saps, 
a Defrutum, Gelly, or Extract, has its groſs and feculent, or earthy 
part fo heavy, as to fall to the bottom of itſelf, and leave the 
fubject pure and tranſparent, it may be ſufficient barely to let it 
reſts in a cool, quiet” place, in order to prepare it for the operation; 
and when it has thus purged itſelf clear, to decant or pour off the liquor, 
by inclination, from its ſediment, before it has conceived any heat, or 
run into fermentation. If the feculenee be light, and will not readily 
ſubſide, ſo as to leave the liquor clear, and fit for this operation; it may 
be depurated by the filtre, or by being ſeveral times paſſed through a dou- 
ble hippocras-bag, or flannel-ſtrainer; in the pores whereof, all the light 
feculencies, or groſſer matter, which made the ſubject thick and turbid, 
will by degrees be lodged; and the liquor paſs through clear and 
tranſparent. There is a thin or ſpungy kind of cap-paper alſo, which 
is known by the name of fltring- paper, very proper for this purpoſe in 
ſome caſes. A glaſs funnel being lined with a ſheet of this paper, the 
liquor that is ponred into it will be tranſmitted, drop by drop, ina 
grear degree of . Laſtly, when the decoction, or other liquor deſign d 
or the ſubject of this proceſs, is ſo unctuous, fat and groſs, as not readilyto 
fine itſelf down by ſtanding in a quiet place, it may moſt properly be clarified 
with the white of an egg, after this manner. Firſt, beat or whisk up the 
white of one egg, or more, in proportion to the quantity of your liquor, to 
a froth, in a clean veſſel by itſelf, and afterwards work in a little 0 
the cold liquor along withit; then add more by degrees; and at 
length throw the portion ſo mix'd up, into the reſt of the ſubject, and 
juſt tir them together. Then ſetting the whole over a gentle fire to 
| boil, as ſoon as the hard ſcum or cruſt riſes up, or juſt begins to break, 
remove the veſſel from the fire, and with a flice take off the head; 


and run the remainder, whilſt tis hot, through a flannel-bag ; by _=_ 
| m 
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means the ſubje& will be thoroughly depurated. For the white of the 

being mixed with the whole body of the liquor, and afterwards 
concreted or harden'd by the fire, it draws to, and intangles with it 
ſelf, all the viſcous, unctuous, and feculent matter it meets with, and 
can ſuſtain; then mounting to the top, on account of its comparative 
levity, carries that up along with it, and there forms itſelf into 
a ſtrong cruſt, which may be readily taken off, or ſeparated by the 
trainer, ſo as to leave the ſubje& perfectly fine and clear. The larger, 
the wider, and the lower the veſſel is, which we make uſe of in 
this proceſs, the better and the ſooner it is perform'd ; becauſe the 
liquor will then exhale the faſter ; whereas, if it ſhould be long in 
hand, the ſubje& is very apt to receive ſome damage. This veſlel, alſo, 
ſhould, by all means, be of glazed earth, and not of copper or braſs, 
tho' lin'd on the inſide; for ſuch veſſels will be corroded by any de- 
coction, or juice of a vegetable that is at all acid; and thence the 
ſubje& will gain a vomitive quality, as I have frequently experienced. 

3. The robs, defruta, gellies and extracts, prepared after this manner, The nature of 
are all capable of diſſolving in water, and may be kept for a very he productions. 

= long time unaltered in their natures and virtues ; provided the moiſt 

air is not ſuffer d to get at them. They all perfectly retain the taſte 
and ſmell of the plant, as it was left in good meaſure deprived” of 
both in our firſt proceſs, by the exhalation of its odoriferous water ; 
and conſequently, theſe Preparations muſt contain only thoſe virtues 
of their reſpective ſubjets, which neither reſide in the native ſpirit, 
nor in their ſolid, earthy, or feculent part. Decoctions and extracts 
differ only in point of conſiſtence, or as to the proportion of their 
aqueous parts; being both of them a kind of ſaponaceous bodies, 
conſiſting of oil, ſalt, and water. It ſeems impoſſible to obtain a de- 
coction that ſhall be purely ſaline, without any mixture of oil, which, 
in ſome meaſure, will always remain in the extract; becauſe the de- 
gree of fire, made uſe of in that operation, is unable totally to ex- 
pel it. But this is to be underſtood of that groſs, or fixed oil of 
vegetables, which they yield by long decoction; and not of the vola- 
tile or eſſential kind, that is gained from them by diſtillation. And EA 
hence we ſee the reaſon why all extracts are inflammable. - 

4. The medicinal uſes and virtues of theſe preparations are exceeding 2 medicinal 
great. For the decoctions or juices of plants may, by this means, be virtues anduſes, 
long preſerved perfect and entire, without ſuffering any fermentation, 
or ſuſtaining any greater loſs than that of their more volatile, aqueous, 
or ſuperfluous parts; ſo that at any time we may, by letting them down _ _ 
with as much warm water as they loſt in the exhalation, obtain the FE” 
natural juices of vegetables in great perfection, capable of being ap- 
plied to medicinal purpoſes, with all the advantages that would at- 
tend them, if they were freſh expreſs'd, and in their proper ſeaſon. 

All the ſpecific, or peculiar virtues of plants reſide in their juices, 
2 or 
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or that part which is ſoluble by the heat of boiling water. The re 


maining parts are merely vaſcular, or compoſed of ſolid terreſtrial 
matter, uncapable of receiving any change in the human body, or of 
communicating any virtues to it; proving the ſame in all kinds of vege- 
table ſubjects. Hence the ſeveral preparations afforded us by our pre- 
ſent proceſs, being freed from this terreſtrial and inactive part, as vel 
as from the aqueous, they are, cæteris paribus, more efficacious than the 
plants themſelves, or their juices. And thus by boiling up the juice of 
quinces, for inftance, to a due conſiſtence, we may always have in res- 
dineſs a medicine of great virtues, in caſes of vomiting or looſeneks 
And by ſuch a contrivance, as this, it was that the antients obtained their 
portable wines. They took any quantity of muſt, or the freſh expreſſed 
juice of ripe grapes, and boiled it up, over a gentle fire, to an ei- 
tract; which, when cold, they could carry with them on a journey; and 
fo at any time, by diluting it with warm water, prepare a vinous be- 
verage for their refreſhment *, + After the ſame manner, we may furniſh 
our ſelves with portable medicines, fit to carry with us in a voyage 
to any part of the world; and capable of being uſed to as great ad- 
vantage, as if the fimples, we wanted, grew upon the ſea, Thus, for in- 
ſtance, the extract of tormentil-root might immediately be brought 
back to a decoction, if an aſtringent liquor was required; and the rob of 
currants be diluted with water, if we wanted a drink of a refrigerating 
nature. Bur we are to obſerve, that to gain theſe preparations in their 
greateſt perfection, the ſubjects ſhould not be ſuch as have been dry, or 
long gathered, but freſh, and in their full perfection; for, as we before 
obſerved, when plants are entirely deprived of their juices, no ſpecific or 
medicinal virtues remain behind in their veſſels or carcaſs ; but all af 
them would then act in the body after the ſame manner; or, to ſpeal 
ſtrictly, they would none of them act at all. An effete, worn-out and 
exiccated poiſonous plant might as ſafely be taken into the body, 3s 
any of thoſe reputed the moſt innocent. 


The ſubjesbeſs 5. The vegetables beſt ſuited to undergo this proceſs, or to afford 
fired for this 


their robs, defruta, gellies and extracts, for medicinal uſes, are all 
the fix d or aſtringent kind; ſuch as we ſet down in the catalogue un- 
der the ſecond proceſs. But thoſe of the aromatic tribe, or ſuch as ſtand in 
the catalogue of the firſt proceſs, are very unfit to be treated in the ſame 
manner; becauſe their virtues conſiſting in thoſe parts which are of a ten- 
der and delicate nature, they would exhale, and be loſt in the opera- 
tion. | 5 

6. The remains of this proceſs, which are the fame with thoſe of the 
ſecond, being gently dry'd, obſtinately retain their priſtine figure; tho 


The porrable-ſoop, lately introduced, is 2 | for the pocket, and ready, upon occaſion, 
roduQion of 8 applied to animal to be preſently diſſolved, with a due Pe 
ubjects. Any rich ſoop, or animal jelly, boi- | tion of hot water, into a mels; which mig 

led uy to the confiſtence of glew, will be fit be very deſirable upon a journey. they 
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r inſipid, inodorous, dusky in colour, devoid of all the na- 
fic virtues of the plant, and render'd perfectly ſluggiſh and in- 


tive or f | 
active. They have already ſuffer d the utmoſt violence of the fire that could 


fibly act upon them thro' water; we are therefore, in the next place, 


to ſee what alterations will be produced by a naked fire, acting imme- 


diately thereon. | 
CHEMICAL HisToRyY of vegetable SALTS. 


PROCESS 1V. 


 Exhibiting the manner of calcining, or reducing vegetables 70 


white inſipid aſhes, by an example in the REMAINS of the ſe- 
cond and third PRockss. | 


1. UDIAcE the carcaſs or Skeleton of our roſemary, left by the preceding 
proceſs, in a dry, and clean, iron pan, to be held over a clear fire till 


it begins to glow, or become red-hot ; then the ſubject will preſently ſmoke, . 


ſmell ſtrong, grow black, flame, . ſhine, ſparkle, and at length fink into white 
aſhes, which ſtil retain the external form of the original plant; but this 
in ſo looſe and tender a manner, that the leaſt touch will immediately de- 
ſtroy it. | LS 


29 
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2. The fire, employ'd in this proceſs, ſhould be very clear, other- 4 caution 1e 


wiſe ſome ſaline part of the ſmoke might fall down into the 


jet, and impoſe upon the operator; by making him fancy it to be ſtill 1 


ſapid, tho, in reality, it was before depri ved of all its taſte by decoction, 
as it now is of all its odour, by the flame which conſumed its oil. 


ſub- “e obſerved in 


3. There appears to be two kinds of ſmoke, viz. aqueous and oleagi- pH ena 
nous: the aqueous is that which exhaled in our firſt proceſs, and appears thereof. 


conſtantly white ; but the oleaginous is always black, and conſiſts 


of the oily parts of the plant, which being at firſt driven out by the 


fire, eſcape its farther action, that wou'd, if they ſtay d longer be- 
hind, convert them into flame. The fetid ſcent here obſervable, is cau- 
ſed by the oil of the ſubject, which is now ſo attenuated, and rarified by 
the action of the fire, and its parts put into ſuch a motion, that it. 
has a power to ſtrike the noſtrils more vigorouſly than when it remain'd- 
fix d and condenſed in the plant. The ſame oil is the cauſe that 
tne ſubject turns black before, or during- the time, it flames; for 


beginning now to be extricated and ſet looſe, it appears in a greater 
quantity upon the ſurface ; ſoon after which, tis tura'd into ſmoke- 
or flame; till being all conſumed, at length it leaves the ſubje& white. 


As long as any of this oil remains behind, the body continues to 
flame 


8 
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flame, glow, or ſparkle; but that being gradually waſted, or gone off, 
in form of ſmoke or flame, the ſubject is at length left in the ſtate of a 
| ſhining or glowing coal, and preſently after ſinks down. in aſhes. 
Nature of the 4. "Theſe aſhes, which are as inſipid as ſand, and perfectly ſcentleſs, 
ray oorained being firſt digeſted, and then boiled in water, communicate nothing 
: that is ſaline thereto; and if the decoction is now ſtrain d, purify d 
and exhal'd away, not one grain of ſalt will remain behind; only a 
pure and attenuated terreſtrial matter, which, without great impropriety, 
might be called philoſophical or virgin earth. l 
N ef the 5. Hence we may learn what principles our ſubject remain d poſſeſs d of, 
* aſter having been treated by the two preceding proceſſes; or of what 
parts all vegetables conſiſt, when they are deprived of all that was ſo- 
luble in them, by the joint action of fire and water; viz. oil, and 
earth. For as nothing is inflammable but oil, tis certain that oil 
ſill remain'd in our ſubject, notwithſtanding the long-continued action 
of the boiling water it ſuſtained in the ſecond proceſs, and the large 
uantity of oil which was, from time to time, ſcumm'd off the decoction. 
"That it remain'd poſleſs'd of ſome quantity of oil, may likewiſe ap- 
pear from the blackneſs obſervable in the coal, whereto the fire at 
firſt reduced it; for oil is the cauſe of this blackneſs, and reſides in every 
body ſo long as it fumes, flames, and ſparkles ; but when the oil is all 
conſumed, then the body loſes its blackneſs, and falls into a white earth 
or aſhes, And thus we ſee the reaſon why coals and ſoot are inflam- 
mable. | 
The phyſical 6. It appears probable, from this proceſs, that elementary earth com- 


and chemical « 
f ſes the veſſels or ſolid parts of vegetables. It ſeems to follow, 
Ke * —.— ſome experiments made by Mr. Boyle, that pure water diftilled 


ever ſo many times over, conſtantly leaves behind it a proportion of 
fine, white, virgin earth ; from whence we may with ſome probabili- 
ty conclude, that the nutritious juices of vegetables, drawn into them 
in the form of water, depoſite this terreſtrial matter, or leave it be- 
hind them to form and conſtitute their ſolid parts : but this it ſeems 
unable of itſelf to do; and therefore requires the aſſiſtance of the oil we 
find in them, which adheres ſo tenaciouſly to it, that a great violence of 
fre is required to ſeparate them; and feems therefore, to act as a glew 
in binding the parts of the pure, white earth together. This earth contains 
nothing peculiarly medicinal, and is found the ſame in all vegetable 
fubjects. Tis incapable of being diſſolved either by fire, air or water; 
and is, perhaps, the moſt perfect, pure and ſubtilized, that can any 
way be obtained by the art of chemiſtry. Even the focus of a large 
burning concave is unable to change or vitrify it, without an addi- 
tion of ſand; with which it preſently runs into glaſs. Irs being 10 
fixed and unalterable in the fire, is the reaſon that the aſſay-maſters em- 
ploy it to compoſe their teſts and cupels. Some alſo make uſe of it a54 
dentifrice; for it is a great abſorbent, and gives a fine gloſs or poliſh to 5 
teeth. ä 7. 40 
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W that make them appear of a yellow or dusky colour. 


Proceſſes upon I egetables. 
7. The preſent 2 compared with the foregoing, ſhews us that. 
all the ſpecific and en virtues of plants muſt neceſſarily reſide 


in ſuch parts, as are either diſſolvable in water, or inflammable in the 


fire ; and that the dryer or older any vegetables are, the more they loſe 


of their native ſpirit, their ſalt and their oil; and the leſs their medi- 
cinal virtues. All plants by keeping loſe of their weight. Their pre- 
ſiding ſpirit ſpontarieoufy exhales, which greatly takes off from their o- 
dour ; their falts are diluted and attenuated by a moiſt air, as well as 
their oils, and rendered volatile, and carried off by a dry one. Thus 
any kind of wood; kept fo long that it rots, falls of its own acrord in- 
to aſhes, without the help of calcination. - And thus, as we before ob- 


ferved, the moſt poiſonous, or the moſt medicinal ſimples. may entirely 


loſe their force and virtue by being kept too long. That horrid poiſon, 
the Euphorbium of Mauritania, will, with age, fall away into an inde 
Jont, innocent cartli. | 

Hence alſo we ſee, in a nearer view, how it comes to paſs that the veſ- 
ſels, or ſolid parts, of plants are neither deſtroyed by their own ſaline, a- 
queous, or oily juices, nor the external force that acts upon them: for their 
baſis being of elementary earth, it can never be diſſolved or changed by the 
action of the ſun or water, nor by any of the parts or principles which 
enter the compoſition of their fluids. But if plants were wholly com- 
poſed of ſaline and oily parts, they would ſoon be diſſolved by the a- 
gents continually at work upon them. 8 397” 

It hence likewiſe appears, that there is no fixed falt in the ſolid parts 


of a vegetable: and the ſame holds true of animal ſubſtances: This 


may ſeem a paradox, tho' the truth of ir is manifeſt from numberleſs 
experiments, But we need go no farther than the preſent proceſs ; the 
remaining aſhes whereof are perfectly inſipid as well as inodorous. Tis 
therefore a great miſtake in thoſe, who affirm that ſalt promiſcuouſly 
reſides in all the parts of vegetables; as well when they are dry and 
withered, as when they are freſh and green. : 


Laſtly, we hence learn, that calcination renders vegetable ſubjects 
white, by depriving them of all their fetid oil, which it converts to 


ſmoke. And the ſame holds true alſo of. animal ſabſtances. Thus in 


order to render the bones of- a skeleton white, we endeavour to get out 
their oil, by laying them to ſteep in a lixivium, and ſucceſſively. expoſing 
them to a warm dry air, which in time will carry off the oily parts, 
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Proceſſes upon Vegetables. 


PROCESS... 


Exhibiting the manner of calcining vegetable ſubſtances iu 
_ eohite, 2 ne aſhes ; by 
. of the third PROcExss. 


The proceſs. 1. FAKE the black extract of our third proceſs, lay it on a clean irm 
pan, and gradually dry it over a gentle, naked fire; it will preſenth 

begin to ſmoke, ſmell ſtrong, grow blacker, boil up like pitch, take fire, aud 

burn out with a clear flame, ſhine, ſparkle, and at length fall down into reddiſh 


aſhes. 


Nature of the 2. Theſe aſnes, if fartherurged by the fire, becume white and inodorout 

«ſve: it affords. ut very ſaline, or fiery upon the tongue, and contain but little earth. Being 

digeſted: and boiled in clear water, then ftrain'd off and filtred, and the 

ſuperfluous moiſture evaporated, they yield a fiery ſalt, of a white or 

greyiſh colour. This ſalt differs in degrees of acrimony or ſharpneſs, 

with the plant tis gained from. The aſhes of all manner of vege- 

tables are naturally ſaline, fo far as we know: but the more pun- 

gent the taſte and odour of any one is, the: leſs of this ſalt it affords: 

or, in other words, the greater their quantity of volatile ſalt, the leſs is 

that of their fixed; as evidently appears in horſe-radiſh, and other 
pungent or antiſcorbutick plants. | 

3. From hence it appears, that boiling water gets out two different 


32 


Corollaries 
from the Pro- parts from vegetables, which may afterwards be reduced toge 
5 an extract, viz ; (1.) an oil which will fame, grow fetid, exhale and burn 
away in an open fire, and is the cauſe of the blackneſs in the extract; 
which grows the darker as its bulk is leſſened by heat: and, (2.) 
a white fix'd ſalt, that contains a ſmall proportion of earth; and ap- 

pears the ſame in all kinds of vegetables. 


PROCESS VL 


Exhibiting the manner of calcining plants to white ſaline aſhes, 
like thoſe of the laſt, by an EXAMPLE inthe REMI1ANS G 
the firſt PRoctss. | 


Joe proceſs. 1, HE remains of our firſt proceſs, or any recent plant, being fiſt gra- 
dually dry'd with a gentle heat, and then placed in a clean ir 
pan, and expoſed to a clear, naked fire, will preſently begin to ſmoke, ſmell fetis, 


ſhine, ſparkle, flame, burn away, and at laſt fall down into aſhes, that mm 
. 


an EXAMPLE ia the EX TRACT 


ther into 


£%, SL — * 2 
— = I 2.0 © 2 


- 


. Proceſſet upon Vegetables. 33 
o. form of the original plant, after the manner of the ſulject in our fourth pro- 
| ceſs ; only the ſmoke and flame in the preſent caſe are thicker and ſtronger. 


2. Theſe aſhes are white, inodorous, ſaline, or of a fiery taſte, and con- Nature of the 
rain a conſiderable proportion of earth. When elixated, or boiled up in #70402. 
water, which is afterwards exhaled away to dryneſs, they leave a ſalt 
behind, perfectly like that of our fifth proceſs; and an earth like 
chat of the fourth. f : 

3. By comparing together the ſeveral proceſſes which we have hitherto — 
gone through it will appear, (I.) That all which the utmoſt force * N * 
tre, applied thro* water, can obtain from vegetables, is only their ju: 
ces, and no part of their veſſels; which always remain undeſtroyed af- 
ter ever ſo long decoction. (2.) That vegetables by boiling yield a large 
proportion of combuſtible matter, or oil, to water. (3.) That the ſalt 
and oil of vegetables are naturally ſo united in them, that the greateſt 
part of both may together be diſſolved, or gained from them by baiting 
water: or that the falt and oil of plants are by nature formed into a 
kind of ſoap, that is readily ſoluble in water; which oil alone, without 
ſuch a combination, wou'd not be. After the ſame manner as we find 
it in vegetables, ſo it is alſo in our ſelves: as long as the oil and ſalt 
are duly blended and kept together in our bodies, ſo long we are heal-. 
thy; but if once this natural ſoap comes to be diſſolved, or its 
texture deftroyed, then both plants and animals languiſh, ſicken and 
dye; unleſs proper remedies are ſpeedily applied. (4.) That tis the 
oily part of vegetables which gives the dark colour to the decoctions, or 
extracts prepared for them; for the ſalt, being perfectly white, has no 
ſhare in producing this colour. (5.) That the ſaline part of vegetables 
is more fixed than their oil. (6.) and laſtly, That the ſpecific or pe- 
culiar medicinal virtues of plants are owing to their native ſpirit or oil; 
not to their water, fix'd ſalt or earth, which appear to be the ſame in 
the whole claſs of vegetables. 

4. Having now ſeen what effects, or changes, are producible in vegeta- rrodufio tc 
ble ſubje&s with the two grand inſtruments, water and fire, ſeparate, or he hiſtory 7 [oh 
bined with air; and into what parts or principles they are reſolva- 77, i, 5 
ble by means thereof; what is the office and uſe of their earth . 
and how fixed ſalt is obtainable from them; we ought in the next 
place to examine what this ſaline matter is, which remains after calcina- 
don; and under what form, together with the oil, it originally præex- 
ited in the ſubject. This is a piece of knowledge highly requiſite in a 
| chemiſt, to enable him the more clearly and diſtinctly to underſtand the 

chaages brought upon ſuch ſaline matter by the fire. A negle& in 

this particular might give occaſion to a very erroneous opinion in che- 
miſtry, by ſuffering us to perſuade our ſelves that ſalts exiſt in plants 
under the ſame form, and after the ſame manner, as they are pro- 
duced, or made appear by the fire; which is directly oppoſite to = 

. . E. | trut 
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truth. Thus an acid plant, as ſorrel for inſtance, reduced to aſhes, wil 
afford an alkaline ſalt: but it would be a raſh. concluſion to ſay, that 
therefore ſorrel is an alkaline plant; or that before the operation i: 
contained an alkaline ſalt. All that cou'd fairly be concluded from 


ſuch a proceſs is this, that ſorrel, treated in ſuch.a particular manner, 


afforded an alkaline ſalt, 


PROCESS ME. 


Embibiting the manner of obtaining the native, or effentia 
SATTS of VEGETABLES, from their crude Juices; 
by an EXAMPLE in the Juices of the plant SoRktL 


I. T AX E any plant whatſoever that is ripe, freſh gathered, in its per- 
fection, green, and full of juice, as ſorrel for inftazice ; bruiſe it well ina 
marble mortar, and then, with a preſs, ſqueeze it ſtrongly out; waſh, or hi 
the preſſings twice or thrice with a moderate quantity. of fair water, and 
Squeeze them out again. Then mix the ſeveral liquors together ; let then 
and a little in a quiet place to ſettle, aud afterwards run them thro" a fla 
nel-bag, that all the liquor may become clear. When this is done, boil it up in 
a glazed veſſel, over a clear, gentle fire, to the confiſtence of a thin ſyrup ; then. 
pour it into an unglazed earthen pan, and upon the ſurface of the liquor lit 4 
proper quantity of clear oil be lodged, to dejend it from the external air. i 
this ſtate let the liquor remain in a cool cellar for the. ſpace of fix or eigit 
months; and during this time there will ſhoot to the fides of the weſſel a. lar? 
quantity of a darkiſh, ſaline, cruſty matter, which is the native, or eflential 
falt of ſorrel ; whilſt an oily aud terreſtrial, or fat muddy part falls to the bit- 
tom; that being diy d before the fire, and brought to a thick conſiſtence, is con- 
buſtible, and will burn away with a clear flame. 


Cantions to be. 2. This indeed is a tedious way of obtaining the native ſalt of z 
8 i #: plant; but it is the ſhorteſt that I am acquainted with. The veſſel, 


wherein the liquor is put to ſhoot, ought not to be of glaſs, tho that 
wou'd have all the advantages of tranſparency, becauſe its ſmoothnel 
wou'd hinder the ſticking of the ſalt to its ſides; and ſo the operati 
on be rendered ſtill more tedious; but the juice eaſily inſinuating * 
ſelf into the pores of an unglazed earthen veſſel, has a great advantage 
in ſhooting its faline ſpiculz to the ſides. And in this caſe, the want of 
tranſparency in the veſſel may very well beſupplied by that of the oil poure 
upon the ſurface of the liquor ; which oil will give us the opportunity of 
obſerving the ſteps of the proceſs, at the ſame time that by Keeping 
out the air, it keeps the liquor from falling into fermentation, and pre- 


,vents the vegetation and growth of mouldineſs, or a mucilaginous | ai 
, | anc 
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ſtance thereon; which would prove a very great impediment to the forma- 5 

tion of the ſaline cryſtals; being it ſelf the ſalt now rendered in ſome 

meaſure volatile. | | | | 4 
4. This cruſty matter, being freed from its liquor, ſeparated from the The manner of 

ſides of the veſlel, immediately waſhed clean from its adhering muclagi- 4#: 

nous fæces, by repeated moderate affuſions of warm water, and then 

gently dry'd, will exhibit the native ſalt of ſorrel in the very manner 

wherein it præexiſted in the plant; for this proceſs has done no 

more than barely freed the ſalt from the inſpilſated juice; nothing being 

employed in it to cauſe a change but reſt; which ſuffered the ſaline parts 

ſpontaneouſly to ſhoot and form themſelves into cryſtals. And this is 

he only falt that chemiſtry aftords us unaltered, or as'nature produces 

it; in which caſe it never appears to be alkaline, from what plant fo- 


Lan. 


with the plant to which they belonged ; whence there comes to be a ve- 9 | 


ry great variety of them: but they may all be reduced and conſidered 
under three general tribes or ſpecies ; vix. (1.) Thoſe of the acid, a- 
ſtringent, or very auſtere vegetables, as of unripe fruits, c. which per- 
{e&ly reſemble the tartar of wine. (2.) Thoſe of the ſucculent or wa- 
tery plants, which contain but very little oil; ſuck as endive, ſuccory, 
fumatory, houſe leek, &c. and theſe come nearly up to the nature of nitre; 
being a very pure kind of ſalt, and readily ſoluble in water; whence 
they are commonly called nitrous ſalts; and on account of their cooling 
virtue come to be employed in burning fevers, and other inflammarory 
diſeaſes. (3.) and laſtly, Thoſe of the oily or viſcid vegetables; as all 
of the aromatic and agglutinant kind. Theſe afford it but in very ſmall 
quantities; or ſcarce at all, till by due courſe of fermentaion they have 
firſt thrown off their more viſcous and oleaginous parts. For oil and 
viſcid juices greatly obſtru&t the ſhooting of this ſalt into cryſtals ; 
whence they run rather into fæces and impurities, than any properly ſa- 

| line ſubſtance. But if once their oil be extracted from them, the re- 
maining juice will readily enough afford ſuch a. ſalt. Thus, from the 
unfermented juice of an aromatic, odoriferons plant, ſuch as mint, fennel, 
aniſe, Cc. tis very difficult to gain the native ſalt. And hence it is 
that all fat wines, as canary, Cc. ſcarce depoſite any tartar at all; but 
lach asare ſharp, thin and poorer, throw it off in very great plenty. 
Thus from the juice of tamarinds, or our preſent ſubject, ſorrel, this ei- 
lential falt, is obtainable in great plenty; and from thoſe of the wate- A 
ry plants, ſuch as endive, brooklime, Cc. which are not acid, in very 2 
large quantities; but then tis not ſo rich. We may therefore eſtabliſh it as | 

E 2 a ki 


36 Proceſſes upon Vegetables. 
a kind of rule, that the more oily any plant is, the leſs native ſalt it wi 
afford by the treatment of this proceſs; and vice verſd. | 

Hon they füt 6. After the ſame manner, when any fermented juices of ſucculent ie. 
in fermented : ö } . t ve 
po. getables, as thoſe of ſummer-fruits for inſtance, and particularly of tan 
grapes, are committed to veſſels of wood ; they in time throw off their 

native ſalt, otherwiſe called tartar, or wine-ſtone, to the ſides thereof; 

and this always in greater plenty, as the fermented juice or wine is the 

more ſpiritleſs, acid, auſtere, and of a thick conſiſtence, before it wa 

put up. If the wine be very rich and oily, twill ſcarce depoſite any tartar 

at all; for which reaſon tis never afforded by muſt. But in ſuch rich and 

unctuous wines, a matter falls to the bottom of the cask, in the form 

of an oily fæculence. The purer or more tranſparent and colourlef 

the wine, the finer and whiter will be the tartar. Hence that of 

Rheniſh wine is uſually prefer'd to all other kinds. But when the wine 

is red, its tartar alſo appears of the ſame colour, We ſhall hereafter 

make it appear that theſe eſſential falts, afforded either by the crudecr 

fermented juices of vegetables, are not in themſelves ſimple or uncom- 

pounded bodies, but refolvable or reducible: into water, earth, ſpirit 

different oils, and ſalts of all kinds, fixed and volatile, acid and ur- 

nous; and from thence we ſhall learn in what form they exift in their 

reſpective ſubjects. For they will be found to contain an aqueous, and: 

viſcous, acid, unctuous ſpirit; a large quantity of a very volatile pene- 

trating oil, and a great proportion of one that is fixed and leſs pene- 
trating; a conſiderable deal of the matter of a fixed alkaline ſalt; 
a very large proportion of earth; and to be of an acid, rather than a 
alkaline nature. | | 
Their medici. 7. The medicinal virtues of theſe falts being the ſame with thoſe of 
— . reſpeRive plants, they may be more commodiouſly and advantz- 
geouſly exhibited than the ſimples themſelves, or their juices ; becauſe 

a leſs doſe of ſuch a ſalt will contain the virtues of a much larger af 

the plant; and is alſo readier to be reduced into a oe form for ta- 

king. Thus an ounce of the eſſential falt, or tartar of tamarinds, for 

inſtance, diſſolved in any proper vehicle, and drank, will prove as pwr 

gative as thrice the ſame quantity of the fruit. 


PROCESS VIII. 


Exbibiting the manner of preparing medicated SALTS from 
regetables by calcination, after the manner of T ACHE 
NIUS; by an Example zh recent Roſemary. 


de proce/3, 1. UT roſemary, or any other green, recent, ſucculent plant, that has been 
* gathered before it buds, or puts out its flowers, into an iron pan, che 
eovered at the top with a plate of ile ſame metal, and place it over live — 
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thet the ſubject may be gently ſcortched, without taking fire, or bein 
made to flame, till the whole plant is reduced to a black body, or coal. ( 5 
Then the cover being taken off, the ſulject, thus torrefied, will begin to ſhine, 
ſparkle and glow ; during which time it muſt be continually ſtir'd about with an 
iron rod, till at length it ceaſes to give any more figns of ignition; or tig {+ 
is reduced to white aſhes. (3.) When theſe aſhes ceaſe to ſparkle, and are 
grown perfecHy white, put them into an iron pot, pour a proportionable quantity 
of rain. water upon them, aud boil them together, over a naked fire, for the ſpace 
of half an hour ; or till the water has extracted all the ſaline taſte from the 
aſhes ; which ought, in the mean time, to be frequently ſtirr d up from the bottom 
with an iron ladle. Then filtre the lixivium, or run it thro' a double flannel 
into another wide and open iron veſſel or pan ; andin this exhale away the ſuper- 
fuous moiſture, over a ſtrong naked fire, But when the remainder begins to grow 
thick, let it be kept carefully ſtirring ; and thus at length it will become dry, 
and when removed from the fire, appear in the form of a grey or dark-coloured 


5 maſs, which is the medicated ſalt of roſemary, prepared after the manner of 


Tachenius. 


2. If this ſalt be now put into a clean iron crucible, covered to keep Fariber enn - 

out the duſt, &c. and committed to an open fire, twill flow like nitre; ned. 

and if, after having remain d for ſome time in this ſtate, it be poured out 

npon a metalline plate, we fhall have a ſaline maſs farther purified than 

the former, and either of a whitiſh, or a browniſh, a grey, or a lead-co- 

lour, capable of being cur into pieces of any figure. 

3. This falt will be made ſtill purer and finer by farther ſolutions in 

freſh water, and repeated filtration and exhalatien; fo that at length it 

might be brought into a fine tranſparent cryſtalline ſubſtance : but ſo 

much trouble is no ways requiſite to fit it for medicinal uſes. Ih 
4. The ſubjects deſigned to afford this ſalt in its greateſt perfection, The cautions it 

and to the beſt advantage, ſhould abound but little in volatile ſalt, and 7 e“. 

be gathered in the leaf, before they put out their flowers; becauſe at 

that time they moſt abound in ſalt : but after the ſpring is far advanced, 

and the flowers appear, they grow more oily, and loſe a great deal of 

their ſaline part. And the more gently we proceed in torrefying them, 

the larger quantity of falt they will afford. "Tis thus reducing the 

plant to a coal, in a cloſe veſſel, which ftifles the fire, keeps in 

the ſmoke, and fixes the oil, that conftitutes the manner uſed by Tacheni- 

2% in the preparation of ſalts; which therefore go by his name, becauſe 

he was the firſt who aecurately deſcribed the proceſs, in his Hippo- 

crates chemicus: not that he was the original inventor; for they ſeem to 

have been more anciently known: and Raymond Lull, with many other 

chemiſts, were well acquainted with them, before the time of Tachenius. 

But if his method were not made uſe of, or if the plant were ſuffered to 

burn out in the open air, a great part of what is volatile in it would be 

oft to the ſalt; which, in that caſe, would become highly —_— 
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fiery.: but this we would here avoid. The deſign of our proceſs is nat 

to give us a corroſive ſalt, after the common method in which the tra- 

- ding.chemiſts prepare their ſalt of wormwood, by ſetting fire thereto, 
and burning it till all its combuſtible parts are conſumed in a crack- 
ling flame or blaze; for by this. means they -can never obtain a balſamic 

or ſaponaceous ſalt, which ought to contain a proportion of oil; and 
which by our method is kept in it; whence our ſalt is alſo termed 
medicated, on account of the great virtues which, by this treatment, it 
comes to have in medicine, as we ſhall ſee hereafter. A coal is nothing but 

a terreſtrial vegetable matter, wherein there remains ſuch a proportion of 

oil, as renders it black, and combuſtible; and may be prepared as well 
from linen cloth, as the loppings of a tree; for they would then differ 
only in regard of their bulk or ſubſtance, and not of their nature, 
And if the ſubje& of our proceſs ſhould remain ſtifled, or cloſe co- 
vered down in the torrefying veſſel, over the fire, for the ſpace of a 
whole year, yet, during all that time, it would continue in the ſtate of a 
coal; but if after this, the external air be let in upon it, the oil, that 
was condenſed and fixed in the torrefaction, will immediately be in great 
meaſure conſumed, and the black body appear in the form of whitiſh 
aſhes. When the fire is thus ſuffocated or ſtifled in the ſubject, the 
aſhes, to which it is afterwards reduced, are of a redder colour than thoſe 
obtained by means of an open fire; and the more it is ſuffocated, the 
redder theſe aſhes will prove: which ſhews that in ſuch a caſe the oil 

is more intimately mixed and united with the ſalt of the plant. And 
the greater this degree of redneſs is, the better are the ſalts, and the 
leſs alkaline or fiery. When the oil is thus united with the ſalt, and 
fixed in it by the fire, they together conſtitute a ſaponaceous body, 
which will readily flow with heat: whereas the ſalts, prepared by an 
open flame, requires the utmoſt degree of heat to run them. If the 
fire were not ſufficiently ſtifled in the ſubje&, the colour of its falt 
will be too white. But tis ſcarce poſſible to determine the colour of 

it beforehand ; there are ſo many circumſtances which may 
cauſe it to vary. If a little ſmoke ſhould any way mix therewith, 
twould turn it of a blackiſh colour; and thus ſometimes it appears 
white, bluiſh, grey, or lead-coloured; but tis always eſteemed the beſt 

2 being of a brown colour, eaſy of fuſion, and not corroſive or 

| ery. 

Medecinal uſes 5. The properties and medicinal virtues of theſe medicated falts, 
of the prepara- prepared after the manner of our preſent proceſs, are very conſiderable. 
28555 For, not being of a cauſtic or fiery nature, but of a proper ſaline 
taſte, they come nearly up to the native ſalts of vegetables; as containing 

a large proportion of native oil, by means whereof they are the 
moſt mild and 5 8 of all the ſalts obtained from plants by incineration 

or calcination. They may alſo, on account cf their virtues and ſaline na- 


ture, be uſed inſtead of common or ſea-ſalt. Thus Pliny tells us 0 
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people, that live about the Ah, who, wanting the convenience of ſea- 


falt, prepare one {or themſelves by burning the plants that the place 
affords, which ſerves them very well for their ordinary uſes. They are 
not of a very alkaline nature; or greatly oppoſite to acids, of which 
they abſorb or drink in but little. They relax or grow ſoft in the air, 
but can ſcarce be made to run therein; tho? they diſſolve in water, and 
eaſily flow in the fire; by which laſt property they are diſtinguiſhed from 
fixed alkaline ſalts. They readily mix with every fluid of the human 
body, except the oily, with which they unite more flowly. They 
with great eaſe enter, and with full force, into the blood, and the lym- 
pha; but it may be queſtioned whether they can ever infinnate themſelves 
into the fine canals of the nerves, upon account of the groſsneſs of 
their ſubſtance ; for their lixivium will not paſs thro? a large heap 
of ſand; and we can find little or no taſte in the ſpinal marrow, ex- 


cept in thoſe parts of it where the blood appears to run. And this 


may be the reaſon why in nervous caſes the art of medicine has no 

eater effect. They are capable of reſolving the coagulated humors 
of the human body; and greatly attenuare the juices of it. They will 
not, however, diſſolve the ſtone in the bladder; nor preſently wear away 
the gouty matter that is once lodged and fixed in the joints. By their 
acrimony, they gently. ſtimulate the ſolids, or veſſels of the human 
body, without corroding them; and conſequently they muſt neceſſarily 
rove deobſtruent or aperitive ; ſince they act as well by fiimulating 
the ſolids, as by diluting and diſſolving the fluids; in which operation 
they are greatly aſſiſted by their gravity. They forward and promote 
both the natural ſecretions and excretions of the body: for whatever 
ſtimulates the ſolids, dilutes the fluids, or diſſolves the coagulated jui- 
ces, muſt neceſſarily ſollicit and promote all manner of ſeparation and 
evacuation, eſpecially in the blood and lympha. And conſequently they 
muſt be ſudorific, diuretic and cathartic; and act as well in the prime 
via, as after having paſſed the lacteals. Whatever thins the blood, 
diſſolves the other juices, and opens the mouths of the ſubcutaneous 
veſſels, ſo that the fluids plentifully derived thither may there pals off, 


is called a ſudorific. Whatever does the ſame in reſpect to the glands - 


of the kidneys, we term a diuretic : and that a cathartic, which after a 


ſimilar manner, renders the fæces of the inteſtines moveable, by lubrica- . 
ting the paſſages, or deriving proper moiſture plentifully into them, 
from the ſecretory veſſels, with which they are lined; when the ſame 


ſtimulus, continuing to act, will ſollicit their ejection by the muſcles, 
whoſe office it is. Conſequently, theſe ſalts muſt be ſerviceable in 
*  Cchronical diſeaſes; where the vis vita is decayed, and a vir inertiæ 
reigns. All the phyſicians, from the days of Hippocrates down to the 
preſent time, agree in this, that chronical diſeaſes proceed from a glu- 
tinons matter a viſcidity, or a lentor in the veſſels, which retards 


the freedom of their action; and if this be actually the cafe, a bet- 
| ter 
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ter medicine could ſcarce be contrived for the removal of them, than 
our medicated ſalts. Dr. Sydenham, tho an enemy to chemiſtry, was 
beholden to it for the ſalt of our proceſs; which he obtained by 
ordering the aſhes to be boiled in wine, and the ftrained liquor to 
be drank in caſes of the dropſy. But we are to obſerve, that ſalts 
ſhould by no means be exhibited where the conſtitution is already 
ſaline, or where the ſolids are too weak to ſuſtain their action. 

There are various methods of adminiſtring theſe medicated ſalts, 
which may be differently ſuited, according to the deſign or inten- 
tion of the phyſician. But in general, they ought to be taken in a 
morning, upon an empty ſtomach, in the quantity of five grains up 
to that of a drem, or more, as the conſtitution may require, for a 
.doſe ; to be diſſolved in a proper proportion of fair water, for a 
draught. But when tis deſign'd to act as a cathartic, the patient ought 
over-night to ſwallow a few grains of aloes, made up into a pill; or 
half a ſcruple of the Pilula Ruft; that the medicine, which is indiffe- 
rent of itſelf, and undetermined to any particular way, may be di- 
rected to the primæ viæ, and exert its virtue upon them. To for- 
ward the operation, the perſon may, without danger, take a walk 
in the open air, ſo that he does not fall into a ſweat; for this is a 
thing * works with great gentleneſs, and gives no diſturbance te 
the body, | it 

When we would have our ſalt work by urine, no purgative ſhould 
be taken on the night preceding; but ſome warmiſh liquor, ſuch as 
rea, whey, or the like, ought to be drank off freeiy, during the ope- 
ration, in the morning. And by obſerving this direction, tis incre- 
dible what a quantity of urine will be diſcharged. For the ſame 
purpoſe, likewiſe, a light lixivium might be made, by diſſolving a ſmall 

roportion of our medicated falt in a large 3 clean rain- water; 
by which means there will be inſtantly prepared an artificial water 
of greater virtues than thoſe of the diuretic ſprings, or even the 
Saw itſelf, and capable of being drank in the ſame manner: the 
patient walking about in the cool air, which by contracting the ex- 
3 veſſels of the skin, will determine the fluids the more to the 
idneys. 

When it is intended to cauſe a diaphoreſis, tis proper to take it 
in bed, and to drink a large draught or two of ſome hot liquor 
upon it, ſuch as ſack-whey, ſage-tea, a decoction of ſaſſafras, or the 
like ; and by this means it will admirably break away and diſſolve all 
manner of concretions or coagulations, form'd in the blood - veſſels or 
lymphatics. This ſalt alſo is a very powerful medicine in ſtubborn fe- 
vers, or tertian agues. The quantity of three drams thereof being diſ- 
ſolved in water, and taken at ſeveral times, in the interval of two 
paroxyſms will ſeldom fail to cure an obſtinate tertian, or quartan 


ague. For by its penetrating and active virtue, it breaks away 5 
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obſtructions in the capillaries, and opens a paſlage for the impadted 
matter to eſcape at, through the glands of the skin; whereby all 
the febrile lentor is at length diflolved, and carried clean out of the 
body. But, then we muſt be careful to what perſons we uſe our 
remedy ; and be well aſſur d * are able to undergo the operation 
thereof; for it might prove of very ill conſequence to give it to 
ſuch as are phthiſical, hectical, or labour under any inflammatory diſ- 
order. Laſtly, our falt is an ineſtimable medicine in all hypochondria- 
cal and ?hyfterical caſes. Tis ſurprizing how well it ſacceeds with 
valetudinarians, or patients of a ſedentary, ſtudious life, who are gene- 
rally coſtive, and apt to be left more ſo by the common cathartics, 
after they have once perform d their office; whence, by a frequent 
repetition of them, this ſort of patients are commonly made worſe than 
they were before. But our medicated ſalts are ſo friendly to the body, 
and ſo gently diſcharge the inteſtines of their load, as to leave the 
belly ſoluble,” and the patient in an eaſy and compoſed ſtate. 


PROCESS. IX. 


Exhibiting the manner of prepuring the MEviCaTED SALT of 
the eighth PROCEss, from Dry PLanTs ; by an example in 
dried RoSEMARY-» \ 


"2 


15 fs any green, ripe, ſucculent plant, be gathered in its proper ſeaſon, when The proceſs. 


the weather is fair, and carefully diy d in the ſhade, ſo as not to loſe 
all the odoriferous water of our firſt proceſs, and, as ſoon as it is dry, be treated 
in the very ſame mannes with the ſubjett of the eighth proceſs ; it will exhi- 
bit altogether the ſame phanomena, and afford the ſame kind of ſalt, only the 
ſubjeft in this caſe being diy d or deprived of its 4; o0e moiſture, before tis 
committed to the operation, the torrefattion will here be ſooner perform d. . 


2. Hence we are furniſh'd with a way of preparing the medicated ſalt r a. 


of Tachenius, with more expedition, caſe, and cheapneſs, without at all 
'mpalring its virtues. | | 


* D R O 


Pbænomena 06- 2. In this operation we may obſerve, (f.) That in thoſe parts where 
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ER, PIR2- ON" CE"S $0KX, 4 
Exbhibiting the eulgar method of preparing fixed ſalts, from erg. 
tables, by calcination, after the manner of the trading Che- 
miſts ; by an Example in the dry'd ftalks of Roſemary. 


The proceſs. 1. Tf Y any dried vegetable, or part thereof, as here the ſtalks of roſemary, 
upon a clean open hearth; and with the flame of a taper, or the like, 
applied to the bottom of the ſubject ſet fire thereto, and it will immediate) 
begin to ſmoke, crackle, or hiſs, flame out, or blaze, and at length fall dyun 
into whitiſh aſhes; which are to be ſtirr'd about with a ſtick, till they perfefll 
ceaſe to ſparkle. | (2.) Theſe aſhes, thus kept moving about, till not the left 
ſpark of fire appears among them, will become very white and ſaline ; and being 
treated after the manner of thoſe in our eighth proceſs, will afford | a much whiter 
ſalt than that of Tachenius, at the ſame time that it is vaſtly more cauſtic, r 
fiery, more oppoſite to acids, ſpecifically lighter, and approaching nearer to the 
nature of fix'd alkali. . 8 


Ir ved therein. the ſubject flamed, there was no ſmoke to be ſeen. (z.) That the 
fmoke at firſt was light and ſmall, but increaling by degrees, grew 
thicker and blacker, and then vaniſh'd in a crackling flame. (3.) That 
the apex and ſides of the whole flame were covered and ſorrounded 
with a ſmoky cloud. (4.) That in thoſe parts where the ſmoke was 
thickeft, the lame broke out the ſooneſt. (5.) That all the remaining 
matter which had any blackneſs in it, continued to burn; but as ſoon as 
ever the blackneſs diſappear'd, the ſame matter would no longer be 

ignited. (6.) And, laſtly, that if theſe aſhes, during the time they 
were black and ſparkled, were put into a cloſe iron veſſel, every 
way defended from the air, they would {till remain ignited fo long 

as any black ſpeck was to be ſeen among them. | 

How perform- 3, In order to obtain this ſalt in large quantities, to the beſt adran- 

— ad. tage, or the greateſt profit, tis the method, when the firſt parcel of the 

o vegetable ſubject is reduced to aſhes, to Jay more of the ſame kind npon 

them, and repeat the operation till the defired quantity of aſhes l 

obtained: all which muſt be kept continually ſtirring about, fo long 

as any apparent fire remains in them, or till they are become perfect 
white. For as long as any plant either ſparkles, or retains a black- 

neſs in calcination, its aſhes will not diflolve to advantage b) 

being boiled in water, or give out their ſalt thereto. It would be 

an idle attempt to go about obtaining any quantity of fix'd {alt 
from black aſhes, or coals ; wherein it is too much lock'd np by the 
oil, which is the cauſe of their blackneſs, ro be extracted with wa- Wen 
ter. But when once this oil is entirely driven off by a proper 1gil- ounc 


tion, the ſalt will eaſily diffolve away from the aſhes. W 
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4. We need not be curious in the choice of our ſubje&s for this The concluſions 
proceſs, if they are but gathered at the ſeaſon when they moſt abound ir bs ow 
falt; ſince the vileſt vegetables may afford the ſalt we want from s. 
them, as well as the nobleſt. Thus it might as well haye been prepared 
from bean- ſtalks, the cuttings of the vine, the loppings of the wil- 
low, the plant kali, hay, ſtraw, Cc. without any remarkable difference 
from that afforded us by our roſemary. Nay, the mixture of a number 
of plants together will yield it, ſo as ſcarce to be diſtinguiſhed' from the 
{alt of any one particular plant; provided the requiſite care is taken 
in the preparation. From whence we have a remarkable inſtance of the 
power of fire or flame, to deſtroy the ſpecific medicinal virtues of all 
manner of vegetable ſubſtances. I will not, however, be poſitive that 
there abſolutely. is no difference at all between ſuch aſhes, or ſuck 
falts of plants; but if there be any, tis too ſmall” to be diſcovered 
by the joint aſſiſtance of all our ſenſes together. = | 

5. We have now ſeen, that there are two different ways of ob- 74, diferenco 
taining ſalts from vegetables; the one without the aſſiſtance of fire, ber ween this 
and the other with it. (x.) Thoſe obtained without the hel . hagroemn an 
fire, ſhoot, of themſelves, from vegetable juices, both before and af-* 22 
ter they have undergone fermentation; and theſe are called the na- 
tive or eſſential ſalts of plants. (2.) By the aſſiſtance of fire, we obtain 
two other different ſalts from vegetables; viz, by calcining them, after the 
manner of Tachenius, and ſtifling the flame; and by burning them, or ſuffer- 
ing them to flame away in the open air. The method of Tacheniur 
affords us a falt in greater plenty than the other, on account of its 
keeping in the oil of the plant, and in fome meaſure mixing it with 
the fixed ſalt thereof; whereby the ſpecific gravity of it is increaſed 
to almoſt the double of what it is in the fixed ſalts prepared after the 
manner of the ſhops. Whence we are given to ſee the foundation 
for a difference between the two, as to their obvious properties and 


medicinal virtues“. | a | 
een ss :XT 3 
Exbibiting the manner of producing Fix d Alkali, or a moſt cor- 


roſice, fiery, alkaline ſalt, from vegetables ; by an example in 
the aſhes of the tenth PRockEss. | 


P 5 the pure white aſhes of our laſt proceſs inte a Haſſian cru- The proceſs. 
cible, aud commit it to a ſtrong, open fire, for the ſpace of a few 
hours, ſo that the ſubject may be kept continually fluid, without vitrifying or 


5 One of the principal medicinal virtues of vomiting ; which it does in a ſurprizing 


e ſalt of this proceſs is, that when mixed | manner. The ſalt of wormwycod, indeed. js 
With a due pro 1 


2 du portion of the juice of lem- commonly preſcribed for this purpoſe ; but 
CI - in the quantity of a dram with three the chemiſts well know, that + chalbes pre- 
es of the juice, to ſtop any violent fits of paration will ſerve the turn. 
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running into glaſs.” (a.) Then the crucible being removed from the fire, aud ſuf. 
ered to cool, diſſolve the aſhes in water, filtre the ſolution, exhale it away in an 

open iron veſſel, with a ſtrong: heat, and keep it ſtirring about with an iron rod 
or ladle, towards the end of the operation, till the remaining matter coagulates in- 
to a very dry and white maſs. (3.) Put this maſs into à very ſtrong crucible, 
cover it cloſe, and place it in a vehement fire, that the matter may run for tuo or 
three hours, upon which it will gradually turn of a blue or green colour ; then puur 
it out into a; metalline diſh, aud it is the fixed alkali, or lixivious fiery ſalt we 

wanted. FF ö 2 « Ge Bong 
Cantions to be 2, Great care muſt be had in preparing this ſalt, to pour it out of the 
objerv/d in it. crucible, into a pan that is perfectly dry; for ſhould the leaſt drop of 
moiſture be lodged, therein, it would inſtantly break the veſſel into 2 
thouſand pieces, and with a violent noiſe throw them all around, with 
ſuch a force, as wou'd be highly dangerous, or prejudicial to the 
lookers on. It might be more convenient, in ſome caſes, to pour it 
upon a dry metalline plate, rather than a veſſel; on account cf 
the difficulty there would be to get it out; for unleſs, from 
its being firſt emptied out of the crucible, you keep it continually 
ſtirring to break its parts, it will preſently harden into a ſolid lump, 
and adhere ſo ſtrongly to the ſides of the receiving veſſel, as not 
eaſily. to be loofen'd and freed from them. And if it be ſuffer'd to 
remain in this ſtate for any time, the air will run it into a liquor; 
for it is highly attractive of moiſture, and cannot poſſibly be kept 
dry. in any veſſel, tho' of ſtone or metal, but one of glaſs ; which alſo 
muſt be very cloſely. ſtopped, to prevent its running. Nay, if it be 
kept in a glaſs, cloſe ſtopp'd with a cork, and tied over with a blad- 
der, it will in time relent. | e 
| Nature of the 3. This ſalt is always the more corroſive; alkaline and fiery, the 
preparation. longer it was kept in fuſion, and the greater the degree of fire it 
i ſuſtain'd ; provided it was not vitrified thereby. During its ſtay here. 
{ in, it continually changes from one colour to another, in the order of 
0 grey or browniſh, white, blue, green, dusky, reddiſh, or marble-co- 
 lour'd ; according to which ſeveral colours, its degrees of ftreogt 
are gradually heightened, till at length it becomes ſo highly cor- 
roſive, that being ſlightly applied to the body of any animal, it imme- 
diately eats away the fleſh to the very bone; whence it ſeems. to be 

nothing but a parcel of concentrated fire. There was a diſmal i- 

ſtance, mentioned by Zachenins, of this corroſive power of our falt at 

F | Venice; where a man, happening to fall into a large boiling cauldron 

t of its lixivium, had all the fleſh taken off from his bones in an inſtant; 

a ſo that the people, who immediately came to his aſſiſtance, drew out a 
perfect skeleton inftead of a man. 

| Whence abtain- . 4. All. manner of vegecable ſubſtances will afford this corroſive ſalt. 


able. Thus it may. be prepared from their juices, decoctions, robs, dee, 
- a = . 4 a ex- 
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extracts, eſſential ſalts, obtained either before or after fermentation, x 
the medicated falt of Tachenius, and the ſeveral parts of plants. But | 
different ſubjects yield it in different quantities; and require different 
lengths of time, and different degrees of fire to bring it to the requi- 

ſite corroſiveneſs or acrimony. No ſubje& affords it ſooner, in grea- 

ter plenty, or of greater ſtrength than tartar, and the plant Kali. 

The cuttings of the vine will alſo yield it to advantage. The Ruſſia © 2 
. pot-aſhes are prepared from the loppings of trees, after the ſame man- | 

ner with thoſe in the ſecond ſtep of our preſent proceſs ;. and by 

the ſame means reduced to.a dry maſs, that breaks into lumps, which is 

the more eſteemed for appearing of a blue or greeniſh colour; tho 

they generally appear of a grey one. Theſe cauſtic or lixivious falts, 1 
were heretofore prepared in Egypt only, from the thorny plant kali, - 
which there grew in great plenty upon the ſandy foil, near the ſea- 

ſhore : and hence all fixed ſalts probably came to be called alkakes. The 

lixivium, or falt of this plant, they called by the Arabic name Sotha ; 

and hence, at this day, the ſoap-boilers among us call the falt pre- 

pared in the ſame manner, Soda. | a | : 

5. The fire employed in our preſent proceſs, ought to be violent, Aud in what 

or elfe the operation would proceed ſo ſlowly, as to require feye- amr. 

ral days to finſh it; but if the heat were raiſed to too great a 

degee, the ſubje& would be vitrified, and ſo our labour be loft. For 

ſome proportion of earth will for ever remain in the ſalt, and ren- 

der it liable to be converted into glaſs; which is nothing elfe bur 

a mixture of fixed alkaline ſalt, and earth or ſand run together by 

a very violent fire; in which operation the ſalt corrodes or diſſolves 
the earth into a ſibſtance that is at firſt dark, but by the farther. 

action of the fire, becomes tranſparent. And thus the aſhes of all plants 

are capable of being run into glaſs by a ſtrong hear, as Zoar, an 

_— commentator upon | the. buuks of Miſes, has long ago ob- | 

erveeo, | : 

6. The alt prepared after the manner of this proceſs; is'endowed Ius properties. 

wich the following properties (1.) A fiery taſte ; for if the ſmalleſt 

particle of it. be. applied to the tongue, 'twill prove extremely pungent, 

acrid, and corroſive, burn into it like a fire-coal, and cauſe an ulcer that 

requires ſome days time to heal again. (2.) No manner of ſmell ; 

only when mixed with the ſaliva of the mouth, and held near the 

noſtrils, it affords an urinous ſcent. But this dyes: not ſeem to pro- 

ceed from the fixed alkali, ſo much as from the faliva,, which con- 

tains urinous ſalts. For tis the nature of our preparation to unite 

Itſelf with all other ſalts, ſo as to ſuffer them to appear in their own -. 

term, and with their peculiar properties. (3.) A cauſtic virtue; where- 

by it will eat away and conſume all the ſoft parts of a human body; 

and in time corrode even the bones themſelves. (4.) An hoſtility to 

acids; with all which it makes a conflict, boils up, and deſtroys or 


changes 


5 N = - \ _ C N 3 ** * * F For a wes og 
- = I * Y | 8 * ERS II . ²˙¹ 1A . ö X _ 
i 9 = IF G * 2 8 1 RRR 7 "FT rat l 933 e eee 
eee WI * Ke EY TEN Wy L F CI ASIA TE ors BG SF ob ied Sy IR Rn — r r "Sq 
W „ . a nts 
: 9 2 p A on Lene nts 5 7 b A ge 


— 
n 
e 9 


=; bn * ad 
1 


46 


3 v 7 * 8 


Fl 


Proceſſes upon I/ egetables. 


| changes their nature. (5.) A power of diflolving the various concre- 
ted juices of the body, except thoſe of a ſtony nature. (6.) A facul- 


ty of "uniting with all manner of gummy, reſinous, and ſulphy- 
reous bodies. '(7.) A diſpoſition to mix with all oily or unctuous bo- 
dies, ſo as to compoſe a ſoap: by which property it is that a lixivium 
of it readily gets the oil out of animal bones, and leaves them pure and 
white. Whence we have a method of preparing beautiful skeletons. 
(8.) A power of running all terreſtrial ſubſtances into glaſs, by means of 
a ſtrong fire. (9.) It relents in the air, and attracts a quantity of wa- 

ter out of it; which, tho' ſtrongly detained by it, may again be draun 
out by diſtillation. It alſo appears to drink in ſome acid ſalts from the 

air; becauſe by frequently running per deliquium, therein it becomes a 


ſalt of a different kind. (10.) It is fixed in the fire, (11.) It compounds 


into a ſaline form with acids, which is determinable by them, fo as to 
afford a variety of ſalts. Thus if it be put into ſpirit of nitre, it will 
ſucceſſively attract the nitre, and it ſelf become ſalt- petre. So if vine- 
gar be poured upon it, the fluid will be converted into inſipid water; 
and its acid parts remain abſorbed by the fix'd ſalt. But in ſome 
mixtures it may afford neutral ſalts, of a middle nature between acid 


and alkali. In the ſpirit of alum it will turn into alum ; and in the ſpi- 


rit ſea-ſalt, it will become ſea- ſalt it ſelf. And this rule appears to be 
un iverſal. (12) It penetrates all the veſſels wherein *tis kept in fuſion; 
eſpecially thoſe that are made of earth. And ſometimes it will cor- 
rode the braſs or iron cap, or ſtopple, of the glaſs which contains it, ſo 
that it may be crumbled between the fingers. (13.) It precipitates a 
red powder from a ſolution of corroſive ſublimate in water; and turns 
the juices of violets, roſes, turnſol, Cc. of a green colour. (14.) When 
mix'd with thrice its quantity of chalk, bone-aſhes, potters earth, or the 
like, and expoſed to a violent fire, it cannot be brought to flow, but 
becomes volatile, and flies off into the air. (15.) Laſtly, "Tis a pro- 
duction of art, not of nature; and never to be obtained without the al- 
ſiſtance of fire. All true fixed alkaline ſalts conſtantly poſſeſs theſe 
properties, and may indifferently be obtained from all manner of ve- 
getables, without retaining any thing of the ſpecific difference obſer- 
vable between them; as Doctor Slare in the Philoſophical Tranſactiom of 
the royal ſociety at London, has fully ſhewn. Tachenius, indeed, was of a 
contrary opinion. He ſuppoſed that all fixed ſalts conſtantly retained 
ſome of the nature and ſpecific virtues of the particular plant that 


. afforded them. And this may be true of the ſalts prepared from 


aſhes which were not thoroughly calcined ; and therefore have ſome part 
of the oil of the vegetable remaining in them ; which may well cauſe a 
ſpecific difterenge, But when ſuch aſhes remain long ignited, and are 
become perfectly white and free from oil, whatever was ſpecific or peculi- 


ar in the plant, and depended upon its oil, is wholly deftroyed thereby. 


The Egyp):an nitre appears to be a natural fix'd alkali. Ti 
7. ; WR 
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Oil of tartar will take off the violent acidity of oil of vitriol; and much 
more eaſily mortify the milder acids which lodge in the human body. 
(z.) It makes an ebullition or efferveſcence with acids; and after it 
is ſaturated, forms itſelf with them into a third kind of ſalt, of a 
neutral nature, and harmleſs or beneficial to the body. During this ef- 
ſerveſcence it moves it ſelf every way from its centre of magnitude; 
and by this means raiſes the ſpirits that were oppreſſed by a ſuffocating 
acid. Thus in hyſteric caſes proceeding from an acid cauſe, this ſalt is 
of wonderful efficacy. Ir attenuates and reſolves whatever was coagu- 
tated by acids; and breaks the texture of any glutinous matter. It 
diſpoſes the oily parts of the fluids to unite with the aqueous, and blends 
them together after the nature of ſoap. It diſſolves and breaks away 
all manner of coagulations formed by the bile, lympha, blood and ſe- 
rum, or any compoſitions of them. Tis endowed with a great ſtimulatin 
virtue or acrimony, whereby it excites the nerves and fibres of the body, fo 
as to make them perform their reſpe&ive offices with briskneſs and vi- 
or; whence it will prove diuretic, ſudorific and purgative. And con- 
ö it muſt be a powerful medicine in ſuch diſeaſes, as pro- 
ceed from a lentor, or any glutinous, unctuous, acid matter lodged in 
particular parts of the body; ſuch as the croply, where the liver and 
viſcera are ſound, the jaundice, the ſcurvy from an acid cauſe, the 
gout, Cc. Thus in that ſpecies of the gout, which is cauſed by a pre- 
dominating acid, a few drops of the oil of tartar per deliquium, taken 
once a week, in a glafs of wine, is an excellent medicine; but muſt ne- 
ver be uſed when the body already abounds with alkalies. And in all 
hot and inflammatory conſtitutions and diſeaſes, all colliquative or ma- 
lignant fevers, the ſmall-pox, the meaſles, all peſtilential caſes, and 
wherever the body tends to a ſtate of alkaline corruption; when the 
blood is in too great motion; where the ſolids and fluids are too much 
diſſolved and melted down by a long continuance of chronical diſeaſes; 
where there are ſigns of a predominating volatile alkali; where the 


bile is too much diluted and attenuated ; and where the lungs are ul- 
cerated, Oc. in all theſe caſes our ſalt muſt be avoided as poiſon ; be- 


cauſe it would here increaſe the diſeaſe, and might eaſily prove mortal. 


This ſalt may be fafely uſed internally, after the ſame man- 
ner as was preſcribed in adminiſtring the medicated falt of Ta- 


chenius : but the doſe of this ought not to exceed at hird of that; and 
requires to be diluted with a larger proportion of water. In caſes of 
chirurgery, our cauſtic ſalt is of very great uſe; for it excellently cleanſes 
and deterges foul, ſanious or phagedenic ulcers; inftantly puts a ſtop: 
to gangrenes and mortifications; takes down fungous fleſh, and wears. 
away all manner of excreſcences, as warts, the callous lips of wounds, 


Cc. It likewiſe ſerves to make iſſues, and to open tumors, in * 
Py : - 


” — 
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7. The medicinal virtues of our fixed alkali are theſe. (1) It deſtroys 7s — 
s 


all manner of acids in the human body, wherever it meets with them. — 
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ſtop a gangrene, we need only draw a line with it about the affected part, 


The proceſs. 


. diſcharge the matter of them: but it cannot be well applied in ner- 


part ſhou'd firſt be ſcarified, till the ſound fleſh appears; and then ſome 


of the containing veſſel; and which is afterwards with difficulty ſoluble in 


will at length be reſolved into a limpid liquor, and a portion of ter- 
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Proceſſes upon V egetables. 
vous parts; becauſe of the great pain it wou'd in that caſe excite. o 


which will immediately cauſe an eſchar, that, like a bar, prevents the 
miſchief from ſpreading farther : or if it is come to a mortification, the 


of the lixivium of our ſalt, being applied thereto, - will induce an eſ- 
char, which may be afterwards ſeparated in the common manner, 
Foul ulcers need only be waſhed with a lixivium of it ; and fungous 
Aeſh, the callous lips of wounds, warts, &c. be gently touched with the 
ſalt it ſelf in ſubſtance. But to open tumors, or make an iſſue, a ſmall 
portion of it ought, for ſome time, to be kept upon the part, with a proper 
bandage. Laſtly, this ſalt will afford us an admirable, ſafe and inno- 
cent coſmetic, to cleanſe the skin and take away the freckles, ſpots, 
or breakings-out that are apt to deform it ; as M, Homberg, in the French 
Memoirs elegantly informs us. To which purpoſe we need do no more 
than diſſolve a little of it in a conſiderable proportion of water, and fre- 
quently uſe the liquor as a waſh. „„ | 


PROC ES 8 VII. 


Exhibiting the manner of purifying the Fix'v SALT of the 
eleventh PROCESS, by running it per deliquium. 


16 P LACE the fiery alkaline ſalt of the preceding proceſs in a crucible 
of earth or iron, and commit it to a proper charcoal fire, that the ſal 
may flow, for the ſpace of four or five hours; or till it becomes of a reddiſh | 
colour aud vehemently cauſtic. (2.) Diſſolve this ſalt in water, and let it ſtand in 
a cool place till it depofites a ſaline matter, in the form of cryſtals, of a bitter 
zaſte, tho neither acid nor alkaline, but ſomething ſui generis, at the bottom 


water. Tf now the liquor that floats above this matter exhaled away, 
it will leave a purer ſalt behind it; which being again committed to the 
crucible, and placed in the former degree of fire, will become a moſt violenth 
corroſtve and fiery ſalt. (3.) Let this ſalt, thus prepared, be expoſed in a wide 
and open glaſs veſſel, to the air of a cool cellar, and it will ſwell, relent, grow 
ſoft, and, at length, in part diſſolve into a thick and heavy fluid; which 
is to be committed to the filtre. The matter which remains behind un- 
diſſolved, muſt be expoſed to the air again, till tis fit to paſs the filtre; 
and the ſame operation being repeated occaſionally, the whole quantity 


reſtri 
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rial matter or feces, incapable of am further ſolution. The limpid liquor 
ſeparated by the filtre, is called by the name of an alkaline oil, or vil of tar- 
tar, made per deliquium. {75 | 


in a quiet place, ſaline cryſtals will form themſelves at the bottom of the 
veſſel, which cannot ſo eaſily be produced by any other method. 
And if the ſame tranſparent liquor, prepared per deliquium, be a- 
gain exhaled to yo vs diſſolved in the air, and fuſed in the 
fire, for a number of times ſucceſſively ; it will at the laſt go off wholly 
into the air; leaving only a ſmall proportion of earth behind it. 


ſubje& to diſſolve it. The liquor, that is thus made to flow by the 
moiſture of the air, ought rather to be decanted off, pure and hmpid, 
from the remaining part of the ſubje&, that is not hitherto diſſolved, 
than be committed to a filtre of paper, to fine and purify it ; becauſe, 
as paper is made of linen rags, beat to a pulp, which is faſtened or 
held together by ſtarch, the liquor is apt in paſſing thro' it to diſſolve 
this glutinous ſubſtance, whereby the ſalt becomes impure, and after- 
wards depoſites the greater quantity of fæces when it comes to be run a- 
freſh. The liquor, thus prepared, ſeems to have obtained the name of 
oil, upon account of the unctuous ſtate it appears in when firſt tis run, 
or before *tis decanted off from its fæces, or purified by the filtre: 
not that it really has the properties of an oil; for it is not inflammable, 
but if thrown into the fire will put it out. The fæces which remain af- 
ter the operation 1s finiſhed, are merely terreſtrial, and commonly ap- 
pear of a black colour; notwithſtanding the liquor which depoſits. them 
is pellucid, and the ſalt, at length, ſo white. The proceſs of preparing 
this lixivium per deliquium, is called philoſophical filtration, on account 
of the impoſſibility of further reſolving the terreſtrial fæces it leaves be- 
hind it, or bringing the ſalt to a greater degree of purity. The ſpecific 
gravity of our oil is very conſiderable; it being the heavieſt fluid we 
know, excepting quick-ſilver and oil of vitriol; and making an excel- 
lent menſtruum, and as pure and ſtrong a liquid alkali or lixiviam, as 
chemiſtry can afford us. ee | 

4. If in order to prepare the ſalt of the eleventh proceſs for the bu- 
ſineſs of this, we ſhould add to it thrice its own quantity of any matter 
that would prevent its fluxing, as tobacco-pipe-clay, chalk, or rather bone- 
aſhes, and thus expoſe them to the fire after the former manner ; we 
ſhou'd obtain a very corroſive ſalt, and fit for our purpoſe. But then, 
tho the ſalt might be rendered ſharper by this means, becauſe more fire 
would be fixed in it during the operation; yet a large quantity of the ſalt 
it {elf muſt neceſſarily be loſt, becauſe being now rendered volatile, ic 
woud fly off into the air. To hinder the flowing of a ſubject, pro- 
motes the action of the fire upon it ; which cannot ſuſtain ſo great a vi- 
olence, 


2. If this limpid liquor be ſuffered to ſtand for any conſiderable time concinued. 


3. The veſſel wherein the ſalt is ſet to run, ſhould be of glaſs, or glazed cautions and 
earth at leaſt, becauſe tis apt to corrode thoſe of any other matter ;obſervations _ 
and it ſhould be wide and open that the air may freely come at therein to it. 


To wary or im- 


prove it 
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olence, when kept in a perpetual flux. Thus if a quantity of ſea-ſal 
were kept in fuſion, for the ſpace of twelve Ree wal ſuffer - 
change by the action of the fire during that time; but if thrice its own 

quantity of bone - aſnes be thrown along with it into the crucible, this 
would keep it from fuſing ; ſo that by the action of the fire, it 
would, in the ſame time, be render'd ſo ſharp, as afterwards to afford 
a corroſive ſpirit ; tho' a large part thereof muſt neceſſarily have flow 
away in the operation. | | | 


PROCESS 2X. 


Exbibiting the method of preparing the common cauſtic, or th! 
ſtrongeſt and moſt fiery of FIX D ALkALiRE SALTS, with 
quick-lime, for chirurgical uſes. | 


The proceſs. "J AKE of the fine dry quick-lime of Liege one part, ſtrong Ruſſia pu- 
I aſhes two parts, place the aſhes upon the lime, and expoſe them tage- 
ther, in an iron veſſel, to the air, till the lime falls to pieces, or appears to le 
flaked ; then pour upon them four times the whole quantity of hot water, aud 
boil them together for ſome hours; afterwards decant the clear liquor, and run it 
bot thro' a filtre of linen, ſeveral times doubled, and exhale it over a ſtrum, 
open fire, till it comes to a dry maſs; which being put into an iron crucible, is 
to be committed to a gentle heat, and there to be kept for ſome hours, during 
which the matter will flow like wax; then pour it out upon a dry, copper plats, 

- and preſently, before it grows too cold, cut into oblong pieces of a convenient ſize; 
which are immediately to be put up into a dry, warm, glaſs veſſel, and ſecured 
from the air : aud thus we ſball obtain a proper cauſtic ſalt for chirurgical uſe. 


Phenomena ob- 2. The pot-aſhes being here made to relent, and diſſolve, by the moi- 
ferved there: ſture of the air, this ſerves to flake, or extinguiſh the quick-lime ; from 
whence we have a kind of dry efferveſcence, in which the fire of the 
lime being joined with that of the aſhes, they together afford ſo ſtro 
a lixivium with water, that if the finger were to be put into it whi 
tis boiling, it would inſtantly eat it away to the bone. This /ixivum 
alſo will ſuddenly deſtroy paper; but linen is better able to ſuſtain the 
force of it, which therefore is here made choice of for the filtre, or 
ſtrainer; for it would preſently diſſolve any woollen ſubſtance to a gel- 
ly. Tis the property of the ſalt thus prepared to flow in a gentle 
- Ma whereas the alkaline ſalts, prepared in the vulgar method, requi!* 
a vehement one to flux them. There is ſcarce any thing which chem 
have more eagerly ſought after, as particularly N and J. Hi 
lundus, than to incerate fix d alkalies, as they term it; that 1s to reduce 
them, as it were, into the ſtate and form of wax: which problem 1 


now ſolved by means of the preſent proceſs. For after our _ * 


| oo 
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onred out upon the metalline plate, it may, before it grows too cold, 
be readily. cut and divided with a knife into parts of any figure, which 
to fit for chirurgical uſes is commonly cylindrical; for it will retain any 
figure after it is thoroughly cool'd. But when once it is thoroughly 
cold, it becomes too hard to be managed at this eaſy rate. For after 


appears of a green, aſn, or dark brown, which laſt is the colour 
that denotes it to be moſt highly ſharp, corroſive and fiery. This ſalt 
eaſily relents in the air, and runs into a reddiſh liquor, as it were of a 
fre-colour, tho" that of the matter it ſelf was contrary thereto. This 
liquor, if permitted to ſtand at reſt for ſome time, will depoſite a 
roportion of a terreſtrial or ſtony matter: and ſo powerfully does our 
{alt attract the moiſture from the air, that I have ſeen it melted down 
in the containing glaſs, ſome time aſter it has been put up hot there- 
in; tho' the veſſel was firſt well dry'd and heated, and its mouth after- 
wards exactly cloſed with a cork and oiled bladder, three times doubled. 
If the lime be ſlaked before tis made uſe of in this proceſs, the pot- 
aſhes will be leſs fiery, and the ſalt prepared from them of leſs virtue 
and effieacy. Therefore, the cauſtic 13 of this ſalt appears to 
proceed, in great meaſure, from the it is! 

ted in the lime, and aſhes; as well as that which they afterwards gain 
in the operation. But it is very remarkable, that the cauſe which 
makes our ſalt more corrofive, ſhou'd, at the ſame time, diſpoſe it to 
flow with readineſs in the fire. But when long expoſed to the air, it loſes 
its corroſive virtue, and runs into a liquor. 1 
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uſe of, in chirurgical caſes. I make no queſtion, that if this violent alkali 
were taken internally, in the quantity of but of a few grains, it would 
ſoon liquify, and diſſolve away the very ſtomach it ſelf, It ſeems to 
come very nearly up to the nature of peſtilential ſalts, or. thoſe which 
cauſe the plague among us : only being more groſs or fix'd than they, it 
acts chiefly upon the larger veſſels of the human body; whereas the peſti- 
lential ſalts, being more ſubtile and volatile, are fitted to act upon the 
ſmaller parts thereof; and ſometimes without appearing to allet the 
larger. But ſome degree of heat or moiſture is abſolutely required to 
bring our fix d ſalt into action: when applied to the lifeleſs body of a 
man, it has no effect thereon. But being apt to run, flow and relent 
with very little heat, and very little moiſture, tis wonderfully diſpoſed 
for ation ; and becomes a moſt preſent remedy to ſtop the ſpreading of 
a gangrene, or mortification. 


Ga Having 


it has continued in fuſion for ſome hours over the fire, it commonly 


re that is lodged and concentra- 


31 


3. This ſalt is one of the moſt violent cauſtics we have, and preſent- Medicinal uſes 
ly liquifies and diſſolves all the parts of a human body, as well folid as F the productt- 
fluid; and conſequently muft be very ſerviceable, when, properly made . 
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Corallaries | 4. Having now reſolved our fixed ſalts up to the higheſt de- 
fr of x 6 „ gree of ſimplicity and purity they are capable of being brought 
te e to by art, and increaſed their ſtrength to the greateſt degree we are a- 
ble; let us ſee what concluſions may be drawn from the preceding hiſto- 
ry of them, as to their nature and production. (I.) It appears from our 
ſeveral proceſſes, that the fixedneſs of theſe vegetable ſalts depends up- 
on the action of the fire. Thus we can obtain them, by means of it, from 
all ſorts of freſh, ſucculent plants, or ſuch as are not too much dry d 
or decay d]; but if vegetables to be thus treated, after having very long 
lain expoſed to the air, they will yield no fixed ſalt at all: for in that 
caſe the air has left them in the ſtate of the ſubject of our fourth pro- 
ceſs. The matter therefore of theſe alkaline ſalts is originally volatile; 
but rendered merely fixed by the operation of the fire. (2.) That they 
are the production of the fire; for. there are no plants which mani- 
feſt the leaſt ſign of an alkaline ſalt before incineration. The juices 
of plants are tartareous, oily, aromatic, acid, &c. but never alkaline. 
Our {ſecond proceſs performed upon what vegetable ſubjects ſoever, vil 
never extract an alkaline ſalt from them. But we conftantly obſerve, 
that the greater the fire made uſe of in the incineration, and the bet- 
ter that is performed, the more of theſe alkaline ſalts we obtain. (3) 
That alkaline ſalts are not the native or eſſential ſalts of plants. Fer 
being mere creatures of the fire, they cannot præexiſt in a plant, and 
therefore were not natural to it: nor do they ever appear till the plant 
it {elf is totally deſtroyed; whence they cou'd not poſſibly be native, 
or eſſential. And conſequently the native or eſſential virtues of 
vegetables do not depend upon ſuch an alkali. (4.) That they do not 
naturally præexiſt in the ſubjects which afford them. I know that M. 
Homberg, an admirable and judicious chemiſt, is of another opinion; 
and therefore ſhall here endeavour to ſtrengthen my own by an exam 
ple or two. The plant ſorrel confeſſedly contains an acid falt, and in 
what manner ſoever you examine it, mithint deſtroying the body of the 
lant, you will find it either acid or inſipid, but never alkaline. But 
barn it to aſhes, and it will afford our alkaline ſalt; provided it has not 
been too long expoſed to the air. Whence I think it evident that ſuch 
a ſalt did not exiſt in the plant, before it was reduced to aſhes. We 
have already obſerved, that when any vegetable ſubſtances are left 
too long, they loſe their colour, ſmell and taſte ; and, when calcined, 
afford nothing that is ſaline in their aſhes: and as this is the comm 
caſe of all plants, what can hinder us from concluding, that the fal 
which thus vaniſhes, and is loſt to the plant, was not a fixed alkal, 
but a volatile ſalt; ſince it is carried off, and made to exhale by ** 
gentle a cauſe as the action of the air? And thus, if a whole lime-t!** 
were reduced into thin ſhavings, and expoſed- for any conſiderable time, 


to the open air, and afterwards calcined, it would not afford a ling 
the ops: oral 
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orain of fixed ſalt; provided the ſhavings of the wood were made ſuſkei- © 


ently ſmall and thin. The matter, therefore, which in a recent vegeta- 
ble affords the fix'd ſalt, is ſo volatile, as in time to fly off ſpontane- 
ouſly from its ſubje& ; and © conſequently no fixed ſalt does naturally 
præexiſt therein. (5.) Thar infinite ſpecies of ſalts may interpoſe be- 
tween the fiery alkaline ſalt, and the native one of vegetables. Thus 
tartar, for inſtance, or the mild, and ſomewhat acid - eſſential ſalt of 


pet, will, with different degrees of calcination, ſucceſſively ,appear 
un 


er different colours, according to which, it will have different degrees 
of ſharpneſs or acrimony. But it does not become acrimonious upon 
the firſt action of the fire; but rather fat, unctuous and black, ſo as in 
that caſe to afford the matter for the printer's ink; but the longer it is 
torrefied, or calcined the farther it is removed from its original or natural 
ſtate, and the more alkaline it grows. So that the ſalt of plants is always 


mildeſt in the ſtate wherein nature affords it; and continually riſes in 


corroſiveneſs, with the degrees of fire to which it is expoſed. There 
may, therefore, be infinite ſpecies of ſalts, and of different colours, be- 
tween the native, and the laſt claſs of fixed ones afforded by vegeta- 
bles. (6.) That the difference of ſalts, prepared by calcination, prin- 


cipally depends upon three cauſes, viz. 1ft, The greater or leſs quan- 


tity of combuſtible matter, or oil, that adheres to the fubject, or aſh- 


es; 24h, The ſtrict or looſe union of the oily principle with the faline ; 


and, 3dly, The quantity of fire, fixed, and made one with the ſalts 
themſelves ; or elſe the matter of it acting upon, and changing them, till 
they are uncapable of any farther alteration. The greater quantity 


of oil any falt contains, the farther it is removed from the ftate of a 


perfect alkali, Thus, if tartar be torrefied, ſtifled, or lightly cal- 
cined to a black coal, it will become a benign and gentle medicine, capa- 
ble of affording a fine lixivium with wine, and very proper to be given in 
dropfical caſes. But the more its oil is conſumed by the fire, the more 
ſharp and corroſive it grows; and at length, being ſtill farther urged 
with the fire, which confumes its oily parts, it will turn to a violent, 
hery, and white cauſtic ſalt, reducible by oil to a mild and inoffenſive 
nature again. If we take two ſingle pounds of tartar, and calcine 


the one in a ſtrong, open fire, but barely torrefy and ſuffocate the fire in 
the other; the ſalt afforded by the latter will be more in quantity by a 


third, than that afforded by the latter ; and of a much more gentle na- 
ture. And thus according to the care and skill of the artiſt in burning 
his vegetable ſubjects, they will be made to yield a greater or a leſs pro- 


portion of a mild, or fiery ſalt. For by means of a gentle heat, we. 
fee that the oil of a plant is intimately united with the falt thereof. 


We formerly obſerved in our Theory of chemiſtry, that the moſt ſubtile 
body of fire might be fixed; and tho? it were to remain in that ſtate for 
the ſpace of a hundred years, yet being at length, by ſome moans or o- 
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ther, ſet free, it will appear in the form of fire again. Thus if quick- 
Ume, for inſtance, be kept in a dry place, where no manner of moi. 
ſture can come at it, for ever ſo conſiderable a number of years, and af- 
ter wards be plunged into water, twill boil and bubble up with great 
violence and fury; upon which the fire is preſently loſt to the lime, 
and communicated to the water, which now makes the ſpirit in a ther- 
mometer to aſcend; but being now ſet more at liberty than it was be- 
fore, if ſoon flies off into the air: whence we may ſee, that quick- 
lime is nothing but a parcel of fire lodged and detained in the groſs 
ſtony, or terreſtrial matter whereof all lime is made. And after the 
fame manner the fire enters, and wou'd make its eſcape from our fixd 
ſalts, but remaining fixed therein is the cauſe of their corroſive, or 
cauſtic virtue; for they act altogether in the nature of fire. Being ap- 
plied to any external part of the body, they immediately cauſe an 
itching, ſwelling, pungent pain and inflammation; bliſters eating down 
into the fleſh, and introducing: a cruſty ſcab ; all which are the effects of 
fire it ſelf; like which too, it will afterwards bring on a ganerene, 
or mortification, I cannot, therefore, give into the opinion of the great 
M. Homberg, who ſuppoſes there is but one ſalt in nature; and that an 
acid, combined with earth, in different proportions, is the cauſe 
of all that variety we obſerve in ſalts. For it ſeems no way probable 
to me, that fuch a degree of corroſiveneſs, as we find in the fixed ſpe- 


cies, ſhould ever proceed from a mixture of earth; eſpecially ſince ne 


find that all the differences, in point of corroſiveneſs, between them are 
occaſioned, either by taking away what was not falt before, I mean 
their oil; or elſe by the addition or application of fire, which is a thing 
that appears very different from ſalt. And from hence we learn, that 
fixed ſalts may be compounded of the oil, native ſalt, and earth of 
vegetables, united together, by means of fire, or elſe incorporated withit, 
(7.) It appears that alkaline ſalts are capable of cryſtallization; which is 
contrary to the opinion of ſome eminent chemiſts. For after we had fi- 
tred, and rendered the deliquated oil of our ſalt, to appearance, per- 
fectly pure and tranſparent; yet when it was ſet to reſt in a cool place, 


it firſt grew thick or turbid, and afterwards ſhot to the bottom 4 


true ſpecies of cryſtalline ſalt. This, indeed, is a ſurprizing pheno- 
menon, and what a man would not readily expect. It ſhould ſeem 
from hence, as if there were ſuch things as ſeminal principles, or im- 
preſſions, not to be deſtroy'd or alter d by the power of art. And 
tis very remarkable, what Mr. Boyle obſerves of theſe cryſtals, where 
he admirably treats of the differences of ſalts, that tho* they ſhoot 
from ſo very ſaline and ſtrong a lixivium, yet of themſelyes they are 
not corroſive; at moſt not ſo violently acrimonious as the ſalt from 
whence they were obtained. "Theſe ſalts, indeed, when only diſſolved 


in water, do not ſo eaſily afford their cryſtals; but they do - in 
: 1 plen- 
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| plenty, when ſuffered to run in the open air. Which may proceed 
R _ that wonderful property they have, of attracting other bodies, 
and uniting them with themſelves; ſuch as water, oil, air, @c. © So 
that theſe cryſtals ſeem to be an alkaline ſalt impregnated with the ſalt 
of the air; which poſſibly may be of an oppoſite nature thereto, Thus 
we find, that by pouring vinegar upon ſalt of tartar ſuffer d to run 
in the air, we may regenerate tartar, or produce it afreſh ; and fo 
= of the ſpirit of ſea-ſalt, and the alkali of tartar, we can reproduce ſea- 
= ſalt; with the ſpirit of nitre, ſalt-petre; and with oil of vitriol, vitriol it- 
= lf, bating the loſs of ite meralline part. (8.) In the laſt place, 
we may learn from our preceding neces?” e that the ſalts of animals 
proceed from the food and medicines they make uſe of. Some are of 
WS opinion, that becauſe the, parts of our bodies, when they come to 
= be diftilld, yield a copious ſalt, they muſt be endowed with a 
—_ faculty of forming it. But in reality, neither we, nor any other ani- 

mals are poſſeſſed of any ſuch a faculty; and can only change the ſalts ta- 
ben in, along with ſuch vegetable Pure Geclen as are uſed for food, or phy- 

= lic, but never create, or make any. There is no vegetable ſubſtance 
= capable of affording nutriment to the body, but what contains ſome 
Ws quantity of ſalt. An ox, which feeds upon nothing bur graſs, has a 
large proportion of ſaline matter in his blood and urine ; and an infant, 
who ficks nothing but milk, that is ſweet to the taſte, will {till have his 
juices mixed with ſalt: which can happen from no other cauſe than 
We this, that the ſalt of the vegetable ſubſtances, fed upon by animals, 
WF is extricated, and ſet free from the oil, or other parts, by the vis 
vie reſiding in them; and ſo, mixing with the blood, is ſuffered to paſs 
off with the excrementitious juices. Only, upon account of the motion 
and brisk circulation perform'd in animals, theſe ſalts are more broke 
and attenuated. than we find them in plants; as we ſhall make more 
fully appear, when we come to examine the ſubjects of the animal kingdom. 
And this is all we have here to offer upon the ſubje& of vegetable ſalts. 
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Introduction to 
the hiſtory of 
ditill'd waters. 


Proceſſes upon Vegetables. 


CHEMICAL HISTORY y 
DISTILLD WATERS. 


HE order before laid down, requires us next to attend to the 

phyſical changes which vegetables undergo, by the joint action 
of fire and water, whilft they are contained in cloſe veſſels, that catch 
and condenſe the vapor or exhalations, which would - otherwiſe fly off; 
and fo preſent us with the inviſible parts they loſe by the treatment of 
our ſecond and third procefles ; or whilſt they remain in a tate of decoc- 
tion, under the form of a viſible water. The doing of this we call by 
the name of Diſtillation, We are already inſtructed in the nature of 
decoction; but are not yet given perfectly to underſtand what its different 
ſubje&s loſe in that operation; or what it is which continually exhale 
from them in fame, vapor, or ſmoke, whilſt that proceſs is in hand. 
When we ſhall once 25 acquainted with this, we ſhall know the 
whole force of fire upon plants, whilſt it acts through ſuch a medium 
as water. But the only way of making this diſcovery is by diſtillation; 


which we define the method of condenſing and collecting the vn. 


-which the head keeps in and condenſes, ſo that it runs off through thro 


pors ariſing from boiling ſubje&s, fo as to render them viſible, per- 
manent, and _— of being examin'd by our ſenſes. The parts af 
vegetables which uſually come over in this manner, are their water, 
oil and ſalt. But in order to obtain each of them in perfection, and 


Clearly to demonſtrate the juſt effects of fire and water upon the ſub- 


ject, it is proper to obſerve this general method. (f.) The inſtrument 
made uſe of in different diftillations, ſhould, as much as poſſible, be the 
ſame alembic, furniſh'd with its proper worm and refrigeratory. By an 
alembic, otherwiſe called 7Yefica, we mean a veſſel of copper, whereto 
a concave, * or hemiſpherical, metalline head may be cloſely luted 
or-cemented, ſo as to ſtop the riſing vapors, and direct them to the tube 
which leads from it into the worm. The worm is a long ſpiral tube of lead, 
running thro” the refrigeratory, to tranſmit the condenſed vapor, and dil 
e g. it at its lower aperture. The refrigeratory is a large wooden veſſel, 
filled with cold water; through which the worm takes its courſe from the 
upper part, towards the lower. Its office is, to cool and condenſe the 
riſing fumes, and cauſe them to come off in the form of a liquor. 
(2.) The ſubjects made choice of being put into the alembic above- 
mentioned, a ſufficient quantity of clear water pour'd thereto, and the 
head luted on, that communicates with the worm; a proper degree o 
heat is to be applied, to make the liquor boil ; whereby there will be 
obtain'd, in the form of water, whatever that degree of fire cauſes to riſe; 


the 


TRE LIES FA. FEE) PE! 2 188 ths N L « 
5 8 * R + 2 2 A by KS F of % lO 
* N N 3 £ ad ea als i es LS _ RENE IIS FE AF 2 4 r k ws L 
L, * 9 Ro A 4 fo bd. 9 S £ — * 9 N 2 L460 — 1 2 N 4 IEEE 1 - 
all Tens + on" 8 r R < Fas * . bony 3 WS > » N * Hr n er 
8 "ny n 3 7 = 3 * by l + 5 g e n 
r W 8 £ 2 . ** FOTO 9 9 
0 NE Pee = R e EL n - "5 5 74 : 2 
5 Nals WF — — 2 * N 7 * Iz £23. 2 2 . :< Os — - 1 Fa. 
* 2 5 n Te 2 = e Ne, WT Md. 4, ol 1.» 9 D 
2 r CONES INES Hrs = e 
: F, 1 Y * 
4 


G 0 IE * 


Proceſſes upon Vegetables. 
the worm. (3.) After this, in order to ſhew how ſuch diftill'd liquors 
may be enrich d and improy'd to the purpoſes of medicine, it will be 
neceſſary to cohobate them; that 1s, to pour them back, inſtead of com- 
mon water, upon more of the ſame kind of ſabje&, and diſtil them 
of again, as before. (4.) And 1 it will be convenient to ſhew 
what changes the ſame degree of fire, applied and directed in the 
ſame manner, will produce upon the ſame kind of ſubject, after it is 
fermented ; and how its exhalable parts are thereby changed in their 


nature. | | | 


PROCESS XIV. 


Exbibiting the common manner of Diſtilling Wa rkRs from recent 
Vegetables, by an Example in the plant Roſemary. 


1. DDT a ſufficient quantity of roſemary, freſh-gathered, in its perfection, 

and cut moderately ſmall, into a copper alembic, or veſica, ſo as, without 
much preſſing, to peſſeſs about three parts of the body of the ſtill ; and then pour 
rain-water thereon, to an equal height with the plant : after this, lute on the 
head, with a mixture of linſeed-meal and water, join its roſtrum to the 
worm of the refrigeratory, Iute the juncture, and place a proper receiving veſ- 
ſel at the lower orifice of the worm. (2.) Let the ſubjett thus ſtand in infuſion, 
with a ſmall degree of heat, for the ſpace of twenty-four hours ; then increaſe 


97 


Toe proceſ⸗. 


. fire till the liquor begins to boil ; which may be known by a hiſſing noiſe 


__ wihinfde the alembic, a violent heat perceivable by the hand applied to the 
% of the ſtill-head, the ſmoking of the refrigeratory, and the drops which 
aii nw begin to fall apace from the worm into the receiving veſſel. (3.) Con- 
ine the ſame degree of fire, ſo long as any thick, turbid, milky, frothy, odo- 
uu, and ſapid water will run off ; or till a clear, infipid, ſcentleſi, or acid un- 
begins to come away; and let the former liquor be carefully collected and 

| kept by itſelf, without any mixture of the other; for this alone is the water re- 

quired of our preſent proceſs, | | | 


2. The water put to the ſubje& ſhould not fill more than two thirds p;e&imere- 
of the alembic, becauſe it might otherwiſe eaſily riſe ſo high in boiling, /aring to i. 


as to paſs over the helm, and foul the diſtill'd liquor. The degree of 
heat employ'd, during the time the plant is infuſed, ought not to ex- 
ceed that of the human blood in its natural ſtate ; which will excellently 
| Prepare it for diſtillation ; by looſening and reſolving the ſaline and 
oily parts of the ſubje&t. After this, the fire muſt not be made too 
ſtrong at firſt ; for in that caſe, a foul frothy matter would be made to riſe 


and lodge itſelf in the worm; and part of the ſubje& geing over 


wth the water, would clog the ſame, and render the water impure. 
| When 
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Proceſſes upon Vegetables. 
When a hifling noiſe is perceived in the alembic, and the head & 


the ſtill is grown ſo hot, quite up to the end of its roſtrum, that it can. 
not well be handled without pain, the water of the refrigeratory wil 


ſmoke, and the liquor begin to diſtil gently ; which are ſigns that 


the ſabje& matter is duly agitated by the fire. For if the degree of 
heat employ d ſhoutd fall ſhore of this, the ſubtile, oily, and volatil 
parts of rhe plant would not riſe, but remain fix'd in the ſubject, or the 
infuſion; ſo that only an inſipid and inſignificant” water would dif! 
off: but if the fire be raiſed too high, the boiling matter will run of 
too haſtily, in the form of a decoction, and ſo foul the worm, and ſpol 
the water, With this due degree of heat, therefore, we are to pro- 
ceed, till all the water of any virtue is drawn off; or till an in- 
ſipid, tranſparent, or acid kind of liquor begins to run; from which 
the other muſt, by all means, be ſeparated, becauſe it would, by re 
fon of its acidity, give a tart taſte to the water, and by corrapting the 
oil thereof, footi turn it rancid, and render it unfit for keeping 3 or elle 
it would communicate a vomitive quality thereto ; for being enabled, 
by the acid it contains, to work upon the copper of the ſtill, it in- 
pregnates itſelf thereivith, and ſo becomes emetic. Thus, I once 16 
member, that having preſcribed ſome cinnamon-water to an infant 
contrary to my expectation, it cauſed her to vomit. Upon which, being 
preſently called again, I examin'd the water, and found it of a greenih 


colour; from whenee I conjectured, that the diſtillation of it having 


been too long continued, the liquor of the laſt running had corroded 
the copper head of the ſtill, carried off ſome particles of the meta 
and copiouſly mixed itſelf with that which firſt come away pur 
and perſect. At another time too, upon the ſame account, I ſaw a pe- 
ſoh thrown into convulſiens by the uſe of a little mint-water. Whenc 
we ſee what great miſchiefs may be occafioned by ignorance, negled, 
or ſavingneſs in the buſineſs of diſtillation. But in caſe ſuch a hur: 
ful diftil'd liquor ſhould at any time be uſed, inſtead of that whici 
is pure and genuine, and a vomiting, or diarrhœa be excited by d 
the proper remedy is to drink down large draughts of milk, or N. 
domel, or plentifully to inje& the ſame liquors by way of glyſter. 
the diſtillation, therefore, be continued too long, the water will be mr 
pure; and if not carried on till all the odorous, thick, and milky pal 
is obtained, it will not be perfect, or contain all the virtues ot tf 


plant, which ought to be gain d from it by the operation; the de 7 


whereof is to give us a water, endued with the perfect ſmell a 
taſte, or native oil of the plant, attenuated ſo as to riſe in vapo 
by heat, and be condenſed by cold into a liquor, which is always tt 
richer and ſtronger, as it contains the more of that oil. And this 5 
the common method practiſed by apothecaries, and others, in drawing 


off all theix diſtill'd waters. 
3. The 
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3. The vegetables beſt fitted for this proceſs are the ſapid and odo- 7he bi _ 
rous, or ſuch aromatic plants as were ſet down. in our catalogue un- 50% rede. 
der the firſt proceſs ; and which, by the feveral proceſſes we have gone 
through, appear to contain a large proportion of faline and oleaginous 
matter, or a ſubſtance that is ſaponaceous; the oily Prop being of 
three kinds, viz. that which riſes in the water of the firſt pro- 
ceſs; that which remains behind in the decoction; and that ſtrong, 
olutinous ſubſtance which obſtinately adheres to the remaining mat- 
tor, All theſe vegetable ſubjects ſhould be gathered for diſtillation 
in their prime, or whilſt they are in the leaf, before they put 5 
out their flowers, or run to ſeed; unleſs we deſign to make uſe of the | 
ſeed or flowers themſelves. For tis a general rule, that plants loſe thus of 
their virtue, eſpecially of their aromatic parts, and ſpend themſelves in 
their flowers and feed ; at which time they therefore conſtantly appear to 
droop and languiſh. But whenever the flowers and ſeeds of vegetables 
are more odoriferous and aromatic than their leaves, we are to make 
choice of the latter for diſtillation ; and theſe too ſhould be gathered 
whilit they are in perfection. Thus, to gain the medicinal water 
of roſes, or lavender, gather not the leaves, but the flowers of 
thoſe reſpective vegetables, in their ſeaſon, and commit them to di- 
ſtillation: but the ſeeds of ſome plants are to be preferr d for the 
ſame purpoſe, as aniſeed, for inſtance. In ſhort, ſuch vegetables, or 
ſuch parts of them ſhould always be choſen for this proceſs, as are 
moſt aromatic, and abound moſt in oil; in which the virtues of theſe 
diſtil'd waters principally reſide. And, therefore, thoſe ſubjects which 
afford little or no native or eſſential oil, by diſtillation, are improper- 
ly treated by it. 'Thus it would be abſurd to diftil the Peruvian bark, 
in order to obtain a water therefrom, endowed with its febrifuge vir- 
tue, which does not reſide in the eſſential oil of that vegetable 

4. Hence we learn, (1.) What it is that aſcends, in form of vapor, 
from an aromatic plant, by the heat of boiling water ; viz. the water of 
our firſt proceſs, the oil, natural acid, and volatile ſalt of the fubjeR, 
(2.) What remains behind, after ſuch an operation ; viz. the decoction 
of our ſecond, or the extract of our third proceſs, or a mixture of 
the leſs volatile oil, and acid ſalt of the plant, diluted with water, to- 
gether with the remains of thoſe proceſſes. (3.) What is the cauſe of 
the particular taſte and ſmell of the plant, and in what part thereof it re- 


The inſtruction 
it affords. 


The whole art of pharmacy conſiſts in] knowledge of menſtruums, their properties and 
treating the materia chemica in a manner ſui- | uſes; and underſtand the effects of phyſical 
table to every ſubject; ſo as to gain from it | agents on them, with the manner wherein that 
the parts and virtues we want, unimpair'd, action is perform'd, before we undertake to 
and reduced to a form convenient for taking, | write phamacopceias, or even extemporaneous 

| and keeping, at all times, ready for uſe. We | preſcriptions. Tis a jeſt to ſet about either, 
mult of neceſſity be previouſly acquainted with — we are maſters of ſo much knowledge ; 
the rarures of vegetable, animal and mineral | and by ſo doing, ſhall only expoſe ourſelves to 
productions, and their ſevera} parts; have a | the laughter of ſuch as arc judges in this way. 


H 2 | | ſides; 


1:8 uſe in med. 5. "The. medicinal virtues of waters prepared after this manner, are 


eine, 


odori ferous ſpirit, or oil and watef of our firſt proceſs, with ſome portion of 


| ſtances of time, from the beginning of diſtillation, there run off waters 


ceſs, how diſtillation is to be applied, regulated and directed, for the 


the more acid 'the liquor grows ; and conſequently the better able to 


| Proceſſes upon Vegetables. = 
ſides; wiz. in its eſſential oil, or the water of our firſt proceſs, wherein 


that oil appears to be greatly attenuated and exalted. (4.) What it 
is that exhales or flies off into the air in preparing decoctions; vix. the 


the eſſential, or native acid ſalt; the matter of the thick pitchy oil, or 
fix d ſalt, and earth remaining behind. (5.) That at different di- 


of contrary properties and virtues. Thus, the firſt running is common 
aromatic, cardiac, and heating ; but the ſecond refrigerating and tart, af- 
ter it has done running milky. And this is moſt highly remarkable in the 
diſtillation of Iadian cloves. (6.) And, laſtly, we learn from this pro- 


theoretical and practical ufes both of chemiſtry and medicine. 


the ſame with thoſe of the reſpective plants, from which they were 
drawn. Thus the diftilfd water of mint is ſtomachic, that of worn- 
wood, vermifugous, c. for which we refer to the botanic writers; ſuch 
as Dioſcorides, Dodonaus, Ray, &c. Tis obſerved by the Sieur Rhedi, in 
his experiments upon worms and inſects, that the diſtill'd water of ſuc- 
cory has the power to deſtroy them; which is more than either the ex- 
prefſed juice or decoction of that plant can effect. And, in reality, this 
virtue can only be attributed to the water of the laſt running in the diſti.- 
lation of ſuccory, which, by reaſon of its acidity, frets and corrodes away 
fome particles of the copper veſſel in the operation, that give it the fi- 
eulty. And the longer this latter part of the diſtillation is continued, 
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impregnate itſelf with the particles of the copper; ſo that at length 
it will, by this means, become highly emetic, and capable of ſuddenly 
deſtroying all manner of worms and infe&ts. Whence we ſee, that in the 
caſe of ſuccory- water, it is not the vegetable, but the metal, which is 
of force againſt worms. For the plant of itſelf has no ſuch virtue, till 
its native ſalts are made to riſe in diſtillation, and waſh off or diflolve 


ſome particles of the copper. 


P R O- 11 


bs 
Fe 


1 


| YE OE bs FB PRs 6 ih 
Proceſſes upon Vegetables. — 


f i 
o 
* _ * * C #< >; rinf 5 : " ©,4 > I'FYF : 4 " — 
1 1127 " #4 1 be, 44 5 4 '4 
+4 


0 
978 "= | i4 ++ £4 
0 Z 3+ £54 


F ©. £ ” < 33 : - A : 
i | wrh- r 
, g . 1 5 % 1 
DR ZO CE SU] S NV. 0 off 
; : * - >, - 4 . #+ k 3 — — 


pa b age 1 . 23 7 Fore LEAR cf 4 
Exhibiting the manner of Cohobating War ERS diiſtilld per 
velicam, from recent vegetables ; by an example in the water 


EFF 


1. CTRAIN off and preſs out the decoction of the plant, which remains Tbe Proceſs 
after the preceding proceſs is ended; and, pour it, together with all | 
the pure aromatic water that was diſtilled over, without any mixture of the 
acid part which comes at laſt, upon freſh roſemary ; ſo that the decoc tion, 
and the diſtilbd water, may together ſerve inſtead of a like quantity of com- 
mon water. Then let them ſtand together in the ' alembic, ,with à moderate . 
heat, for the ſpace of three days and nights ; and proceed in all other reſpetts, 
after the manner of the fourteenth proceſs ; only let the fire be a little gentler 
than before. lets: 1s | . 
2. The preceding proceſs informed us what it is which the joint 1, nauure. 
action of fire and water raiſes from vegetables by decoction, in cloſe 
reſſels, and what parts of them it leaves behind; and the preſent ſhews 
us a method of opening the bodies of plants to greater advantage, ſo 
that the waters they afford by diſtillation, ſhall be ſtronger, and more 
efficacious. This method we call by the Arabic name of Cobobation, which, 
as we before obſery'd, ſignifies that kind of diſtillation, wherein, in- 
ſtead of common water, diſtill'd-water of the ſame recent plant is re- 
turn'd upon a freſh ſubject, and the diſtillation repeated, in order to 
bring over a water that ſhall' be more fully impregnated with the oily 
parts of the , ke... = IE; | 75 
3. The water thus drawn off, will at firſt be as white as milk, and Nature of the 
have a large quantity of oil ſwimming upon its ſurface. Twill moſt di- Prod». 
ſinctly, and in great perfection, poſſeſs the ſmell and taſte of the plant, 
appear thicker, more frothy, and in all reſpects much richer, and more 
efficacious than the water of the preceding proceſs; and the oftner the 
cohobation is repeated, the more unctuous and noble it becomes. "Tis 
its large quantity of oil that makes it appear ſo white; and therefore 
the whiter it is, the richer and better it muſt prove. By a number of 
fucceſſive cohobations, it will be ſo impregnated with 'oil, as to appear 
like a thick emulſion, or an elzoſuccharum,' as to its conſiſtence. If this 
water be permitted to ſtand at reſt for ſome time, it commonly drinks 
into itſelf, or takes up that from the oil, which gives the plant its peculiar 
tcent and odour ; whereupon the remaining oil becomes a light kind of 
muciiage, or foft wax. That which runs Mond, will contain but a 
imall proportion of oil, tho? 'tis fill richer than the firſt running in 
| the: 
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| ſthe preceding proceſs. But that which comes off towards the end of the 
operation, will be perfectly ſimple and tranſparent ; except that its 
taſte may prove-ſomewhat ſharp or acid. | | 


1 


Reaſon: for the 4. The decoction of the preceding proeeſt, as well as the water of it, 


diretioz of 19e is here poured back upon the freſh ſubject, becauſe being of a ſaponate- 
E aus nature, or conſiſting of a mixture of ſalt and oil, it greatly opens the 
vegetables. wherewith tis boiled, and fets their. principles free, And 
bodies are never better diſſolved, than by menftruums. analogous to 
themſelves. We order the. ſubje& to ſtand in infufion for three days 
and nights, before the diſtillation is begun, and with ſuch a- gentle 
© heat, as Will, by no means, cauſe the liquor to boil; but if it were to 
ſtand in this ſtate much longer, it-might begin to putrefy, and ſo be- 
come unfit for our purpoſe. Tis the deſign of thus infuſing our ſubject, to 
feparate its more volatile parts from thoſe that are more fixed; and ſince 
by ſuch a method we excellently obtain that end, the operation is cal- 
r EOS TROP et ac 
How performa-" 5. When the vegetable ſubjects deſign'd for this proceſs, are very 


I 


n hae oleaginous, aromatic, and hot, they ought firſt to be gently dried in the 


NI ſhade; then, being cur, and mix'd with thrice their own quantity of 
myers, jor them be ſuffered to macerate with a ſmall heat, for the ſpace 
of four days, in a cloſe veſſel, before they are committed to the fill: 
and if roſemary, mint, baulm, marjoram, origanum, ſage, penny- royal, 
hyſſop, ſavin, orange: peel, citron- peel, or any other vegetables which 
contain any quantity of balſam, be thus treated, they will afford 


dicinal parts ſoon ſpend themſelves in exhalation, ſhould be thrown in- 
to the, alembic, as ſoon as they are gathered, and be diſtill'd off imme- 
iately, without any previous digeſtion. And thus violets, borrage- 
owers, lilies, roſes, jaſmin-flowers, &c. afford delightful, fragrant waters; 
their fragancy conſiſting in. a ſubtile ſpirit, and not in a viſcous oil; 
' which is the reaſon of its being ſo ſoon loſt. - When waters are to 


be diſtill d from any kind of fragrant barks, or woods of a cloſe te 


ture, and a ſolid nature, they ought to be firſt ſhaved thin, and put 


to ſteep in water, made ſaline with a moderate quantity of ſez-lalt, 


and to be kept the longer in maceration, as their cloſeneſs is the 
ter, or as they are more reſinous, ponderous, and durable. Thus 
the woods which ſink in water, as box, guaiacum, rhodium, C 
ought to be ſteep'd, for the ſpace of three or four weeks, before the) 
are diſtill'd for their eſſential oils : during which time, the ſalt- water 
inſinuates itſelf into, and by its attenuating quality, opens tbe 
dies of them, keeps them ſweet, and preſerves them from corrup- 
tion. But the lighter woods, as ſaſſafras, for inſtance, are not to 
treated in this manner; becauſe the oil of them is ſubtile, and exhalable, 
and they afford a very ſtrong ſcent, with a ſmall degree of heat. 
The aſtringent, nutrimental, laxative, emollient, gelatinous, yp; 


moſt admirable - waters. But thoſe plants, whoſe odoriferous or me- 
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and coagulating virtues of vegetables are never to be expected in 
the diftill'd waters of them; but in their decoctions, extracts, or ex- 
prefs d juices. This rule, well obſerv'd, would eaſe the apothecaries of 
a deal of trouble. Simple plantain water, and ſmall cinnamon water have juſt 
as much virtue, in cafe of a diarrhea, as that which falls from the 
clouds. Who can help laughing to ſee pearls ordered for diftittation, 


as they are in the royal pharmacopœa of Germany ?'Some think 


enrich their waters by throwing leaf-gold into the ſtill along with che 
other e but this is the way to impoverifh the patient ſooner 
e his a To nſe tormentil.water, and Axpels, ts us 

ing nothing for the good of the patient; and, in ſhort, to diſtil any 
manner of fubjects, in order to obtain ſuch parts of them as will nor 
riſe by decoction, is triffing with the world, and amuſing our ſelyes; 
and therefore, all things of this kind ought to be expunged the art of 
hyſic *. There is, however, another fpecies of cohobation, different 

from that abovementioned; by means whereef perhaps a few of the 
more fixed parts of vegetable fubſtances might poſſibly be obtained 
upon diſtiflation; viz. by pouring back all that runs off upon what 
remains behind, at the fame time that another freſm portion of the ſub- 
ject is alſo put in. And by this means a faturated water, or oil, may 
be gained from the ligmim ſanctum: but they are only the aqueous, 
ſpirituous, or finer oleaginous. parts that can well be brought over even in 
this manner; the reſt muſt remain behind in the decoction; which may, 


as we formerly ſaw, be boiled up to an extract. Whenever therefore 


the virtues of plants reſide in theſe lighter parts, they may be diſtilled 
to advantage for medicinal uſes; otherwiſe they ought rather to be gi- 
ven in the form of a decoction, or extract. Thus, in caſe of the epilepſy 
we ought to give the water of lavender, and not its extract: but the 
decoction, or extract of cinnamon, ſhould be taken for a diarrhea, 
and not its diſtill'd water, which contains nothing of the aſtringent or 
earthy part of the bark. The advantage therefore of ſuch diſtilled 
waters is, that they contain the ſpecific ſcent and taſte of the plant, 
or the eſſential oil thereof, in a great degree of perfection, ſepara- 
ted from its other principles. But ſome plants are poſſeſſed as well 
of a fixed part that is medicinal, as this volatile one ; in ſuch caſes there- 
fore, the diſtill'd waters ſhould be mixed with the. decoction, or ex- 
tract; by which means, all that is ſpecific in the plant would be gor 
together in a form proper for exhibition. This is the cafe of worm- 
wood, ſouthernwood, mugwort, carduus, centory, tanſey, camomile, elder- 
flowers, juniper-berries, c. the extracts, or decoctions whereof prove 


* I know not whether a man would bein them. The ignorance of the compilers may 
more diſpoſed to laugh, or rave, upon exa- | indeed be laugh d at; but the condition of the 
mining the moſt famous and approved diſpen- poor patient, for whole ſervice theſe labours 
ſtories in Europe, with this key, to ſee how | were deſign'd, cannot fail to move our pity. 
many errors of the like kind are committed: a 


excel- 


Phicefſes upon Fege tables. 

excellent, as well as their diſtill'd waters; which alſo may be greatly im- 
proved by fermenting the ſubjecis before they are committed to diſtil- 
lation: but then their extracts are the worſe for it. But that which is 
4 the cauſe of the. native taſte of the plant does not riſe ſo eaſiſy, ex- 
cept hen the plant is. very, aromatic; in other caſes; tis apt to remain 
in che decoction; eſpecially. when the ſubject is ſweet, auſtere, acid or 
bitter. Wormwood, however, and camomile,: by the force of cohoba- 
tion, will yield a water of their own peculiar bitter taſtes. Hence we 
ſee there muſt be a very great number of vegetables abſolutely unfit for 
diſtillation; as not affording. their particular virtues to the waters drawn 
rom them. Such are 1orrel, wood-ſorrel, barberrico, cherrics, .. mul 
berries, ſtrawberries, apples, ladies-mantle, currants, red and white, 

but not the black, which afford an excellent water; borage, ſuccory, 
endive, plantain, cinquefoil, nightſhade, ſow-thiftle, violets, letrice, tor- 
mentil, purſlain ; and many of the plants enumerated in the catalogue 
under our ſecond proceſs, whoſe virtues are great in their extracts, but 
afford only an inſipid water by. diſtillation, But when we have an aro- 
a matic. plant, whoſe virtues conſiſt in its, volatile oil, then our preſent 
proceſs will. give us them concentrated, as the chemiſts ſpeak, or reduced 
into a narrower compaſs, and made greater than they were in the plant 
it ſelf. Whence theſe cohobated waters are highly uſeful in the pra- 
JJ i, - A. EI 
Tts uſe in medi- 6. Thus by the repeated cohobation of mint-water, we may obtain, 
eine. from the vegetable claſs, the moſt excellent remedy for vomiting, that I am 
acquainted with, except it be opium; as likewiſe in all hyſterical caſes, or 
where the matter of the gout is ſtruck inwards upon the viſcera ; being 
taken in the quantity of half an ounce : which doſe ſhould be repeated 
once an hour till the cure is effected. Sydenham aſſures us that the ſame 
water is an admirable remedy in the cholera morbus; and, indeed, when 
thrice cohobated, tis almoſt infallible in that caſe, The diſtill'd water 
of baulm, cohobated in the ſame manner, gives great relief to hyſteric 
women, and hypochondriacal or ſtudious men, in fits of depreſſion, or 
palpitation of the heart; and is one of the beſt medicines we have, 
when thoſe caſes happen in weakly conſtitutions, as they commonly do. 
Thus likewiſe the Gill d water of citron- peel is a wonderful remedy 
in fainting fits, or where a ſharp alkali is fuſpected, as in the mealles, 
{mall-pox, peripneumonia, Cc. and might, I believe, be very ſafely 
enployed in peſtilential caſes. Savin- water is an excellent emmenagogue, 
and may, when the body is rightly prepared for it prove a ſpecific, if 
the cauſe be only the want of a ſtimulus. By preparation, I mean no 
more than that the patient ſnou'd firſt go into a warm bath, and after 
he comes out, take an ounce of this water; repeating the doſe four or 
hve times a day, as there ſhall be occaſion. Camomile-fl ower water 
is, according to Pitcarn, a powerful medicine for tertian or quartan a- 


gues; and as well as the diſtilled and cohobated waters of Wee 
| | | ; an 
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and tanſey hath the faculty of deſtroying worms in the human body, 
and bringing them away. Wormwood-water alſo is very beneficial to 
weak ſtomachs, it promotes digeſtion, and helps in colical caſes; pro- 
ceeding from a cold cauſe. And thus, by diſtillation and cohobation, we 
may gain other waters, of great virtue, from vegetables, and fit for ſeve- 


ral medicinal uſes. 
PROCE'S:S XVI 


Exbibiting the manner of DrstiLLinG the Waters of fer- 
mented Vegetables, per veſicam, according to the practice 


of Ludovicus; by an example in ROSEMARY. 


1. ARE roſemary, or any other aromatic, recent, ſucculent plant, gather d in its The proceſs: 
prime; cut it into ſmall pieces, or bruiſe it ; pour thereon twelve times its 
own quantity of warm rain-water, and add about a fiftieth part of yeaſt ; or an 
eighth of ſugar or honey, in reſpect of the water ; let all be put into a veſſel of oak, 
placed near a fire, if it be winter, and well covered with clothes to keep the 
liquor warm, for the ſpace of fix or ſeven days; during which time there will 
ariſe an inteſtine motion, attended with a hiſſing noiſe, and a frothing on the 
ſurface, which will throw up the plant, and ſuſtain it at the top : and this 
particular motion we uſually call by the name of fermentation. (2.) When 
the operation has been continued its due time, the plant, which floated on the 
top, will fall to the bottom of the liquor; the hiſſing noiſe will ceaſe, the 
roth ſubfide, and the liquor, which before lay under it, appear, and ſend out a 
fragrant vinous odour : and now the plant is ſufficiently opened to afford its 
virtues, or ſpirit in diſtillation, ( Rt Commit the whole, therefore, to the alem- 
lic, and proceed to diſtil off the liquor, in the manner, and with all the cau- 
tions obſerved in the fourteenth proceſs ; being here more careful as to the regu- 
lation of the fire, becauſe the matter in the ſtill is more apt to boil over, than. 
in the former caſes, (4.) The phanomena of the liquor that thus runs off will 
vary with the degree of fermentation undergone by the ſulject. If the operati- 
ou was perfectly performed, with a confiderable proportion of honey, ſugar, or 
yeaſt, there will come over a thin, limpid, fragrant, inflammable ſpirit, with. 
out any apparent mixture of oil; but if only a ſmall quantity of yeaſt, ſugar, 
or the like, was employed, and the fermentation was not continued too long, or 
raiſed to any great height, then a wery white, thick, fat, frothy, odorous, 
ſapid and penetrating water will be obtained, with a ſmall proportion of a thin 
vil ſuimming on the top thereof. And this is the water intended by the preſent 


proceſs, 


2. In the firſt caſe, aſter the limpid ſpirit is run off, 
low a white, milky, thick, fragrant water; and in the ſecond, a thin, 
Umpid, acid, ill-ſcented and refrigerating liquor comes away at laſt. 
Acer which, if the fire be increaſed, a kind of vinegar follows: _ 

| whea 


- 


1 _ 0 


there will fol- I et far- 
ther continued. 
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when the fermentation has been long continued, tho? not till all the gil 
of the plant is entirely converted into ſpirit ; the laſt running will bez 
mere inſipid, or ſub-acid liquor. If the fermentation ſhould be lors 
continued, or perfectly finiſhed, and the clear liquor be committed to 
a proper wooden veſſel, cloſe ſtopp'd up, it would in a little time be. 
come very tranſparent and fine; and being now diſtilled, afford a fharper 
liquor, or inflammable ſpirit, without the leaſt ſigns of oil : but it would 


retain nothing of the taſte, ſmell, or ſpecific virtues of the roſe. 


mary; ſo that it con'd not be told by examination what the plant that 
afforded it was. We muſt obſerve, in/the management of the fermen- 
tation, to proportion the degree of heat, and the quantity of the yea! 
or ſugar, c. to the ſeaſon of the year, and the nature of the climate 
The hotter the ſeaſon or climate, the leſs yeaſt will the liquor r- 
quire ; and the ſooner will the operation be performed. The whole 
proceſs would, in Afa, be finiſhed in the compaſs of two days. But 
the caſe above-deſcrib'd is to be underſtood of the winter ſeaſon, and : 


northern climate; where fermentation proceeds fo flowly, that we are 


obliged to promote it by artificial heat; which, however, ought not w 


exceed that of the ſummer's ſun with us. We are not tied down to 


the uſe of yeaſt, ſugar, or honey, in this proceſs ; but muſt, or nen 
wine, beer, the juice of caſia, manna, and ſeveral other things wil 
ſerve to raiſe a fermentation, as well as thoſe. When the plant ſub- 
fides, or ſinks to the bottom of the veſſel, tis a ſign that the fermen- 
tation is finiſhed, or has been continued long enough for our purpoſe; 
for whilſt the ſubject was kept afloat, the inteſtine motion continued 
ſtrong, and the air, which is a principal cauſe of fermentation, was not yet 
ſufficiently extricated from the plant; but when it ſinks, tis a ſign that 
the air-veſſels of it are broke, and the contents of them ſet free: 
whence the oil, which was before locked up in theſe cells, is now dif- 

erſed thro' the whole body of the liquor; at which time therefore the 
ben eien ought to be ſtopped, Link not ſuffered to renew again; far 
in that caſe the ſpirituous parts being now ſet looſe, wou'd fly away, 
and leave the remaining liquor, vapid, flat and dead. If it could be 
conveniently done, one wou'd chuſe to ferment the ſubje& with wate! 
alone ; but we here require the aſſiſtance of ſome foreign body ; becauſe 
the plant it ſelf affords but a light, or thin infuſion, which of it ſelf vil 
never ferment kindly. Very thin liquors always require ſome glutinous 
or viſcous ſubſtance, to forward and promote their fermentation : but 


in what manner this is effected we ſhall explain hereafter, when we come 


to give the full hiſtory of that grand operation. The oil of any ſubjed 
totally vaniſhes after it has undergone a perfe& fermentation ; being b 
that operation ſubtilized, broke fine, and exalted into a fpirit. Thus 
in the ſecond caſe of the preſent proceſs, the groſs high-coloured oll 
of our fourteenth and fifteenth proceſſes, is greatly thin'd, diluted, and 


brought nearer to the nature of a ſpirit ; ſo as in ſome meaſure to = 
| Wi 


8 


— 
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wich water: but in the firſt caſe tis wholly converted into a ſpirit, ca- 
able of uniting with water. For when ever the native or eſſential oils 
of crude plants are ſo attenuated by fermentation, as thus to mix with 
water, then it is that they loſe the name of oils, and aſſume that of ſpi- 
rits. The extract projered from the remaining decoction of this pro- 
ceſs, contains much leſs of the virtues of the plant, than the remains of 
the two preceding proceſſes; whence we may form this rule, that the 
more a vegetable is fermented, the ſtronger or more ſpirituous will be 1 
its diſtill'd water, and the leſs the virtues that afterwards remain in the _ 
decoction : for fermentation always diſſolves and conſiderably looſens ſome 
parts from the ſubject. A | 
3. Hence we learn, (1.) That the ſpecific taſte and ſcent of plants, zue ,zemicat 
communicated to their diſtilled waters, depend upon the oil of the re- dodrine it af: 
ſpective ſubjects. (2.) That by fermentation, as well as a long continued fed. 
coction, and Fax cohobation, the oils of vegetables come nearer to 
the nature of ſpirits; or are thereby rendered eaſier to mix with wa- 
ter. (3.) That the finer the oils of vegetables are broke by repeated o- 
perations, the more they loſe of that ſpecific principle which diſtinguiſn- 
es them from one another. (4.) And laſtly, that fermentation has a 
great power to alter vegetable ſubjects, ſo as to render them capable 
of affording waters of wonderful properties, and very different from 
thoſe they were before poſſeſſed of. | 
4. The medicinal virtues and uſes of diſtill'd waters, prepared after Medicinal vir- 
the manner of our preſent proceſs, are very conſiderable. For, (1.) mes andnſes of 
They contain the oil of the plant in great perfection; ſo that the ſpe-#*2r0%m, 
cific virtues of aromatic vegetables may hence be obtained to advantage. 
(2.) They are very well ſuited to carry the eſſential oils- of plants into 
the blood and juices, and to mix them therewith : they alſo act power- 
fully upon the coats of the œſophagus, ſtomach and inteftines. Thus 
W the diſtill'd water of fermented orange-peel, for inſtance, might be gi- 
een, as a ſtomachic and cordial, with all the advantages that a phyſici- 
| an cou'd deſire. And (3.) Theſe waters are much better fitted for 
keeping than thoſe of the fourteenth and fifteenth proceſſes, and will 
long continue good and perfect; becauſe the ſpirit in them prevents 
their corrupting or growing mothery; ſo that when kept in a well 
cloſed veſſel, the oil will riſe to the top, whence they loſe their milky | | 
F colour, become perfectly tranſparent, and improve in their virtues. bs 
Cohobated waters may, indeed, be kept tolerably good, for almoſt the ' * 
ſpace of two years; tho* they are apt to grow mothery or ropy in that 1 
time; but thoſe prepared by fermentation will continue unaltered, and EY 38 
in their full virtue, for ſix. or eight years together. | | 
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Proceſſes upon V. egetables. 


PROCESS XVII. 


Exhibiting the manner of diſtilling WAT ERS from VE GET 
Bi xs per deſcenſum, by an example in Ros RMARx. 


1. U T- roſemary, or any other recent, ſucculent plant, capable of affnd. 
ing an extract, or a diſtilled water to advantage, into a linen lth 
- fixed round the brims of fome proper velſel, that is made deep and large; or in- 
to a hollow metalline plate, fat wor in ſeveral places, and fixed in the ſam: 
manner to the edge of the veſſel; which is to be cloſed with a metalline cover 
made for the purpoſe, ſo that no vapor may exhale at the juncture. (a.) Lt 
a moderate charcoal-fire be kindled upon the cover, which, being made hot there- 
by, will liquify and difſokve the more moveable parts of the ſubjeft, and cauþ 
them to deſcend, partly in the form of vapor, and partly. in that of drops, tothe 
l of the veſſel, whoſe office it is to receive the liquor thus made to &- 
C 4 * 


2. Care muſt be had not to make the fire too ſtrong ; leſt it ſhould 
greatly mix and confound the parts of the ſubje& among one another, 
or render the water empyreumatical. This may be eaſily prevented by 
keeping the fire covered up with its own aſhes. The deeper the veſſel 
which 1s made uſe of in this operation, the cooler the ſeaſon wheren 
it is performed, and the leſs the fire at firſt employ'd therein, pro- 
vided it be afterwards raiſed by gentle degrees, in the greater pet 
fection will this water be obtained. ES | | | 
3. As the more moveable or volatile parts of vegetables are the . 
queous, gummy, reſinous and faline, theſe are what we muſt expect in 
the water of this proceſs; the heat employed being ſo great as to burt 
the veſſels of the ſubject: but ſome plants contain ſo large a proport!- 
on of oil, that this will ſometimes be found ſwimming on the ſurtace 
of the water. | ; 
4, We ſee, therefore, that the waters of this proceſs will nearly af- 
ford us all the native virtues of the plants ſubmitted to it; or a mu- 
ture of their ſeveral parts: whence they, in a manner, come op to 
the expreſs'd juices, or extracts gained from them. But as only a 
Emery of water can be obtained by this operation, a mixture of! 
iſtill'd waters of our firſt, fourteenth, fifteenth, or ſixteenth, proceſſes 
with the decoctions of our third, may be exhibited with greater 
convenience, and to equal advantage. Paracelſus, however, highly 
eommends the water of guaiacum, prepared after this manner, in Ven 


wal caſes; and perhaps it might prove a powerful ſudorific ay = 


Proceſſes upon Vegetables. 
medicine muſt needs be very nauſeous, ſtrong, and diſagreeable. Twas 


ibly this recommendation of Paracelſus, that occaſioned this kind of 
diſtillation to be ſo frequently practiſed in Germany. - 


PROCESS U. 


Performed upon the RE NMATNS of the four preceding proceſſes ; 
by reducing them to aſhes. 


1 AKE all that remains in the ſtill after any of the four preceding The proceſs. 


1 proceſſes are finiſhed, dry the plant, exhale away the decoction, 
and at length reduce them to aſhes by an open fire, in an iron veſſel, after 
the manner formerly deſcribed ; and theſe aſhes will be found as ſaline, as thoſe 
obtained by our fifth and fixth proceſſes; only they will not prove quite ſo ſtrong 
as if the ſubjects had never been diſtilled ; and greater allowance muſt be made 
for thoſe afforded by the remains of that ſubject which had been fermented. 


2. Whence we ſee what it is that aſcends in preparing decoctions, it's ue. 


and performing of diſtillation; and what it is which remains behind 
after thoſe operations are finiſned. The native ſpirit, eſſential oil 
and water, with a ſmall proportion of the native ſalt of the 
_ are all the parts that riſe in decoction, or diſtillation ; the more 


_ oil, and falt, with the whole quantity of earth remaining be- 
hind. 


CHEMICAL HISTORY of V E- 
GETABLE OILS. 


1. Vegetable oil is that moiſt, fat, viſcous, inflammable part of ;,-o4utim to 
a plant, which is either naturally liquid, or grows thin with a che bifory of 
fmall degree of heat, but will not mix wich water. We call it moiſt, vegetable oili. 


becauſe it wets or ſticks to the fingers of ſuch as handle it; fat, becauſe 
it is very ſoft and ſlippery to the touch; viſcous, becauſe its parts when 
united, adhere together, and obſtinately ſtick to the bodies they touch, 
which no other part of a plant will do; inflammable, becauſe it will flame 
away, and be wholly conſumed in the fire: laſtly, we ſay, it will not 
mix with water, becauſe whenever it is ſo mixed, it is no longer oil, 
but an unctuous, or oily matter; and this property diſtinguiſhes it from 

ſpirit, which is an oil ſo ſubtilized as readily to mix with water. 
2. In this part of vegetables reſides that matter, which being gene- 
rally the cauſe of their taſte and ſcent, ſo effectually determines the par- 
a N tleu- 
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Proceſſes upon Vegetables. 


ticular nature of each; tho' it muſt be allowed, that in ſome very tar: 


regetables the oil is inſipid. Otherwiſe when this liquor is extracted 
from vegetables, the remaining parts loſe all their ſmell and taſte. Thus 
when cinnamon or cloves are deprived of all their oil, we can only di- 
ſtinguiſn them by their ſigure from other woody ſubſtances, or from 
one another. We. may therefore conclude, that the diſtinguiſhing, fi- 
pid, and odorous principle of vegetables generally reſides in their oil. 
But we do not aſſert the oil it ſelf to be this principle; that being no more 
than the bare vehicle of the ſpirit which conſtitutes it. This oil is o- 
therwiſe called by the name of ſulphur; whence ſome chemiſts have ſaid, 
that the ſulphur of plants is the ſeat of their ſpirit. | 

3. This oil is often pare contained in the peculiar veſſels or cells of 
plants, call'd by Malpighi loculi terebinthinacei, which are to them what 
the adipous membrane is to us; or otherwiſe it is intimately mixed with 
their ſaponaceous juices. Pure oils of the former kind 'are frequently 
found, under the form of gums, roſins, or balſams, lodg'd in the bark 
and ſeeds of plants; that is, in their more durable parts; and thoſe 
which lye moſt remote from the roots, or aqueous juices. They 
ſometimes, indeed, may be found in other parts, but never 
in any conſiderable quantity. Thus if a piece of maſter- wort- 
root, for inſtance, be cut and examined with a microſcope, we ſhall 
find the oil diſtilling from diſtinct cells of the root; but the ſame may 
better be obſerved in a nutmeg, walnut, almond, Oc. when their 
parts are ſeparated with a hot knife. The bark of a tree, as well as 
the ſeed, muſt be eſteemed a part remote from the roots, becauſe the 
nutrimental moiſture appears principally to enter the woody parts of the 
tree, as if they were arteries; and to return by the bark, as if that 
conſiſted of veins. Hence, when the bark of a tree is cut, its oily cells 
are viſible to the naked eye, or at leaſt may be diſcovered by the mi- 
croſcope; as particularly in the pine-tree, the walnut, &c. and when 
wounded, it ſometimes diſtils its oil in the form of a gum, as that of the 
cherry-tree; or in a more fluid form, as in the turpentine- tree. At other 
times the oil will low ſpontaneouſly from the tree: that is, when too great 
a quantity is lodged therein, it breaks its way thro' the bark; and in 
the ſame manner ſome ſeeds and fruits will alſo burſt and diſcharge their 
oil. | 

4. Theſe oils are always to be found in the greateſt plenty, when the 
plant is at its full growth, at the time its fleeps, as it were, or when it is 
grown old. When a plant is young, it contains only a watery juice. Thus 
flax, ſoon after ic is firſt ſown, riſes in the form of graſs, and is al- 
together as aqueous; but when come to maturity, its ſeed abounds in 
oil, of which it contains, perhaps, a larger quantity than all the other 
parts of the plant. And ſo likewiſe young pines, fir-trees, Cc. aftor 
no turpentine; being, as yet, of too aqueous a nature. A vegetable |s 
ſaid to'ſleep during the winter-ſeaſon, when it has loſt its leaves; and 
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Proceſſes upon Vegetables. 62 
ke awake and lively in the ſammer. During the time of their reſt, a 
quantity of oil is laid up in them for their defence againft the cold; 
and in proportion to the degree of it which they are to ſuſtain, Whence 
it is, that the trees of northern climates fo much abound with oil. If a 
tree in this ſeaſon be deprived of its oil, it preſently periſhes; and 
therefore when it comes on, the pines, the firs, 2 contract themſel ves, 
ſnut themſelves up, and diſtil no more of their oil; but keep it as a 
defence from the injuries of the weather. For oil, being incapable of con- 

ealing into ice, is excellently fitted for this purpoſe. And hence we 
Le that thoſe trees which contain 1t in the greateſt plenty, are ever- 
greens. A tree is ſaid to grow old, when tis clogg'd and choak'd up 
by its own oil. Thus we conſtantly obſerve that the oldeſt trees, as 
pines, firs, Cc. are ſuffocated by their own fat or turpentine, where- 
with their bark is ſo ſtuffed, that the juices can no longer circulate, nor 
reſpiration be- continued in them; at which time, therefore, they muſt 
neceſſarily dye, as an old man does when ſuffocated with his own phlegm.. 
And in this manner I have my ſelf ſeen old fir-trees perſectly choak d 
by the large quantity of oil or pitch that was block'd up in their bark. 
5. From hence we may learn, that vegetables contain the greateſt 
uantity of oil when they leaſt abeurnd in ſalt, when the feed is 
fully ripe, when the flowers are gone, and the leaves fallen off. 
Hence skilful architects conſtantly order their timber to be cut in the 
winter ſeaſon; as proving then moſt durable, and free from the worm. 
For all wood is durable according to the proportion of the oil or ro- 
fin it contains. Thus guaiacum, and the red-wood uſed for cabinets, . 
will endure for many ages. But when we would gather vegetables 
for the ſake of their falt, we muſt take them in the ſpring ſeaſon, be- 
fore they bear fruit; for during the autumn, the ſalt, with the other 
juices, falls down into the roots; fo that a pound of the wood of the 
lime-tree, or vine-cuttings, taken and burnt. to aſhes in the month- 
of October, will not yield ſo much ſalt by a third part, as the ſame- 
quantity wou'd do in the month of April. | 
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PROCESS XIX. 


Exbibiting the manner of obtaining the native O1 s & vege- 
tables by expreſſion, in the treatment of Sweet-Almonds. 


Fla 


I, AKE fweet-almonds, or any other kind of ripe nuts, or ſeeds, that Toe trece;. * 
have been gently dry'd in the ſhade, and grind them, together with |. 
their ins, into a kind of paſte or powder ; which, being firſt expoſed, for ſome . 


time to the free vapor of hot water, is to be put into ſtrong linen bags, or ſtrain- 
ers, and ſo placed between two warm iron plates, and committed to a ſtrong preſs, 
which- 
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ticular nature of each; tho it muſt be allowed, that in ſome very tar; 
vegetables rhe oil is infipid. Otherwiſe when this liquor is extracted 
from vegetables, the remaining parts loſe all their ſmell and taſte. Thus 
when cinnamon or cloves are deprived of all their oil, we can only di- 
ſtinguiſh them by their figure from other woody ſubſtances, or from 
one another. We, may. therefore conclude, that the diſtinguiſhing, ſa- 
pid, and odorous principle of vegetables generally reſides in their oil, 
But we do not aflert the oil it ſelf tobe this principle; that being no more 
than the bare vehicle of the ſpirit which conſtitutes it. This oil is o- 
therwiſe called by the name of ſulphur ; whence ſome chemiſts have ſaid, 
that the ſulphur of plants is the ſeat of their ſpirit. | 

3. This oil is often pararely contained in the peculiar veſſels or cells of 
plants, call'd by Malpigbi loculi terebinthinacei, which are to them what 
the adipous membrane is to us; or otherwiſe it is intimately mixed with 
their ſaponaceous 8 Pure oils of the former kind are frequently 
found, under the form of gums, roſins, or balſams, lodg'd in the bark 
and ſeeds of plants; that is, in their more durable parts; and thoſe 
which lye moſt remote from the roots, or aqueous juices. They 
ſometimes, . indeed, may be found in other parts, but never 
in any conſiderable quantity. Thus if a piece of maſter-wort- 
root, for inſtance, be cut and examined with a microſcope, we hall 
find the oil diſtilling from diſtinct cells of the root; but the ſame may 
better be obſerved in a nutmeg, walnut, almond, Oc. when their 
parts are ſeparated with a hot knife. The bark of a tree, as well as 
the ſeed, muſt be eſteemed a part remote from the roots, becauſe the 
nutrimental moiſture appears principally to enter the woody parts of the 
tree, as if they were arteries; and to return by the bark, as if that 
conſiſted of veins. Hence, when the bark of a tree is cut, its oily cells 
are viſible to the naked eye, or at leaſt may be diſcovered by the mi- 
croſcope; as particularly in the pine-tree, the walnut, @c. and when 
wounded, it ſometimes diſtils its oil in the form of a gum, as that of the 
cherry-tree; or in a more fluid form, as in the turpentine-tree. At other 
times the oil will flew ſpontaneouſly from the tree: that is, when too great 
a quantity is lodged therein, it breaks its way thro' the bark; and in 
the ſame. manner ſome ſeeds and fruits will alſo burſt and diſcharge their 
oil. 

4. Theſe oils are always to be ſound in the greateſt plenty, when the 
plant is at its full growth, at the time its ſleeps, as it were, or when it 1s 
grown old. When a plant is young, it contains only a watery juice. Thus 
flax, ſoon after ic is firſt ſown, riſes in the form of graſs, and is al- 
together as aqueous; but when come to maturity, its ſeed abounds in 
oil, of which it contains, perhaps, a larger quantity than all the other 
parts of the plant. And ſo likewiſe young pines, fir-trees, c. afford 
no turpentine; being, as yet, of too aqueous a nature. A vegetable | 


ſaid to'ileep during the winter-ſeaſon, when it has loſt its leaves; and p 
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be awake and lively in the ſammer. During the time of their reſt, a 


quantity of oil is lajd up in them for their defence againft the cold ;' 


and in proportion to the degree of it which they are to ſuſtain, Whence 
it is, that the trees of northern climates fo much abound with oil. If a 
tree in this ſeaſon be deprived of its oil, it preſently periſhes; and 
therefore when it comes on, the pines, the firs, &c. contract themſelves, 
ſhut themſelves up, and diftil no more of their oil; but keep it as a 
defence from the injuries of the weather. For oil, being incapable of con- 

ealing into ice, is excellently fitted for this purpoſe. And hence we 
Fe that thoſe trees which contain it in the greateſt plenty, are ever- 


greens. A tree is {aid to grow old, when tis clogg'd and choak d up 


by its own oll. Thus we conſtantly obſerve that the oldeſt trees, as 
pines, firs, Cc. are ſuffocated by their .own fat or turpentine, where- 
with their bark is ſo ſtuffed, that the juices can no longer circulate, nor 


reſpiration be continued in them; at which time, therefore, they muſt 
neceſſarily dye, as an old man does when ſuffocated with his own phlegm. 
And in this manner I have my ſelf ſeen old fir-trees perſectly choak'd. 


by the large quantity of oil or pitch that was block'd up in their bark. 
5. From hence we may learn, that vegetables contain the greateſt 
uantity of oil when they leaſt abeund in ſalt, when the | 
ly _ when the flowers are gone, and the leaves fallen off. 
Hence $ 
winter ſeaſon; as proving then moſt durable, and free from the worm. 
For all wood is durable according to the proportion of the oil or ro- 


ſin it contains. Thus guaiacum, and the red-wood uſed for cabinets, . 
will endure for many ages. But when we would gather vegetables 


for the ſake of their falt, we muſt take them in the ſpring ſeaſon, be- 


fore they bear fruit; for during the autumn, the ſalt, with the other 
juices, falls down into the roots; fo that a pound of the wood of the 
lime-tree, or vine-cuttings, taken and burnt to aſhes in the month 
of October, will not yield ſo much ſalt by a third part, as the ſame- 


quantity wou'd do in the month of April. 
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Exhibiting the manner of obtaining the native O1L s of vege- 
tables by expreſſion, in the treatment of Sweet-Almonds. 


eed is 


ilful architects conſtantly order their timber to be cut in the 
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I, AKE ſueet-almondi, or any other kind of ripe nuts, or ſeeds, that Toe trece;. 


| have been gently dry'd in the ſhade, and grind them, together with 
their «kins, into a kind of paſte or powder ; which, being firſt expoſed, for ſome 
time to the free vapor of hot water, is to be put into ſtrong linen bags, or ſtrain- 
ers, and ſo placed between two warm iron plates, and committed to a ſtrong preſs, 
which- 
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which being gradually ſcrewed tight, the oil will run from the Sabjef, ſuch as i 


- 


originally praexiſted therein. 


. How performa- 2; The ſubjects of this proceſs ſhould be fully ripe, at which tine 
% to advan- they are moſt unctuous; otherwiſe a ſaline matter might predomi- 
. nate in the oil: and 'tis neceſſary to dry them, or by ſtopping up 5 
the ſtalk, to hinder the water from riſing into them from the earth, 
or elte they would afford an emulſion inſtead of an oil. The vapor 
of the water, whereto they are ordered to be expoſed, ſerves to open 
the body of them, reſolve the oil, and free it from its cells. The heat- 
ing of the iron plates conduces to the ſame purpoſe : but care muſt be 
had that they are not made too hot; for in that caſe they would pire 
an empyreumatical taſte and ſmell to rhe oil; which is very diſagree- 
able, and ought by all means to 2 avoided. And if theſe cautions are 
duly obſerved, a native oil may be expreſſed from any kigd of nuts or 
ſeeds, or other parts of vegetables, tho they appear ever ſo dry or de- 
ſtitute of oily matter. * | | 

The Nature of 3. The oils, thus freſh expreſſed, retain in ſome meaſure the nature 
the productin. of the vegetables; from -whence they were obtain'd ; but contain only 
a ſmall proportion of the native ſalt and ſpirit of the plant; whence ſome 

of them appear much of the ſame general nature. Thus the expreſſed 

oil of muſtard-ſeed is ſweet and mild, and does not differ greatly from 

the expreſſed oil of olives: whereas, that gain'd from it by diſtillation, 

being thereby mix'd with the ſalts, is very pungent, acrimonious and 

aperitive. But all of them upon being long kept, grow rancid, loſe their 

mild and gentle nature, and become exceeding ſharp, corroſive, in- 
flammatory, cauſtic and poiſonous. Thus if the oil of our preſent pro- 

ceſs, that of ſweet-almonds, were to ſtand in a hot place, or in the 

open air, for a fortnight or three weeks in the ſummer-ſeaſon, it wou d 

have a very pungent, nauſeous taſte, and if drank, occaſion violent 
inflammatory diſorders ; for it is then as great a cauſtic as euphorbium 

itſelf . And this may be the reaſon why the bile in animals, which 
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is an unctuous humor, when too long detain'd becomes fo ſharp 7 
and corroſive, as to occaſion terrible diſorders. Whenever, therefore, 1 
a phyſician preſcribes the uſe of expreſſed oils, let him be careful to {i 
order that they be freſn- drawn, The fat of a human body appears a 
to conſiſt of ſuch oil as that of this proceſs ; and what is very ſurpri- 
Zing, ſeems to be readily made from vegetables, which contain but 
very little of it. Paſture-graſs affords the leaſt quantity of oil of le 
any vegetable we know ; yet oxen, by feeding upon this alone, will OU 
turn almoſt wholly into fat and oil. Whence we have but little reaſon * 
NE al 
5 * Apothecaries cannnot be too careful in the | caſes : the ill ſucceſs ſo often met with in af 
3 choice of the expreſs d oils, fo frequently pre- ſuch diſtempers may ſometimes be owing to to 


ſcribed in pleuritic and other inflammatory a neglect herein. 
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Praceſſes upon I/ egetables. 73 
to expect the cure of an unwieldly fatneſs in the body, from the uſe 
of a lean diet; or from any thing elſe but faſting, labour, and ſorrow 
of the mind; tho* ſea-ſalr, ſal- ammoniac, vinegar, ſugar, and the like 
reſolvents, are allow d to be ſerviceable therein. | 8 

The medicinal virtnes of vegetable oils, thus freſh expreſs d, 7's medicinal 
are lenient, relaxing, 5 and balſamic. For, having no acrimony? 
of their own, they abate the force of it in the body, relax the fibres, 
make them flexible and pliant, open obſtructions, ſmooth the paſſages, 
heal up wounds, cauſe dry ſcabs and eſchars to fall off, &c. Hippocrates, in 
caſe of violent pain, recommends a draught of ſuch expreſs'd oils, with 
water. Thus the oil of ſweet-almonds, when externally applied, aſſuages 
the violent pain of any part that has been over-ſtretch'd ; and if 
rubbed upon a muſical ſtring, would ſuffer it to be ſtretched out 
longer, than it .otherwiſe could, without breaking. So likewiſe when 
the skin is beſmear'd therewith in the ſmall-pox, or a burning fe- 
yer, tis of very great. ſervice in relaxing the pores. The ſame me- 
dicine proves excellent alſo in all ſpaſmodic and inflammatory caſes, as 
the quinſy, pleuriſy, convulſions, &c, Freſh-drawn linſeed oil is 
greatly commended in fits of the colic, i flammation of the lungs, 
and pains of the ſtomach and kidneys; and the expreſſed oil of muſtard- 
ſeed in all caſes of the ſtone ; being taken in the quantity of an ounce or 
two, as there 1s occaſion. | | | 
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Exhibiting the manner of obtaining Vegetable O1 L s by Emul- 
ſion ; in the treatment of Sweet-Almonds, | 
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1. IF inflead of committing the almonds, or other proper ſubjeft, prepared Tie proceſs. 
- after the manner of the nineteenth proceſs, to the preſs, they were | 
dh ground with clear warm water, in a marble mortar, their oily part 

= od dilſolve therein into a ſweet, thick, turbid, milky liquor, in every re- 
elt, when ſtrained off, like the chyle in an animal body; and which we call 
an Emulſion, | 


2. This emulſion may be prepared from all manner of nuts and I nature. 
leeds, but from no other parts of a plant. The operation takes 
| out from the ſubje&, the oil, and whatever elſe is ſoluble in warm 
water; whence the emulſion muſt contain ſome quantity of 
ſalt. And if the remains be now ſqueez'd in a preſs, they will 
attord no more oil, which by the motion, or attrition, required 

to fit the ſubje& for this proceſs, is -. broke and attenuated, as _ 

| ily 


— 
1. 
9. 
4 
* 
1 
4 
ON. 
4 


5 
ww. 
4] 
9 
* 
a 
2 
! 
A 
1 
* 
* 
9 
* 
1 
2 
„ 
* 
8 


” 
464 
7 
* 
— 
1.4 
Ly 
* 
i 
n 
£ 
# 
a4 
'F 
4 
4 x 
o F 
BE 
_ 
_ 
1 
=." 
[1 
© $3 
£5 my 
p % 
» Ws 
8 
i i 
. Pe 
4 
” 
r 
"3 ey 
} 
. . 
£ 
8 
. 
N 
" 
1 45 
7 
* 
{4 
F 
LY 
111 
36 
* 
L, 
+, ( 
of 
£ 
bl 
195 
9 
bo 
rl 
» EE 
5 Ad 
| 
* 
* 
SY 
2 
T 
3 
1 
1 
r 
. 
4 
N 
. 
1 * 
5 458 
, BE 
= 
_ 
Fi 
2 . 
4 
2. 1 
by © 
4 5 4 
l 1 * 
7 38 
1 
13 
. 
1 
. 
* 
2 EN 
5 
of 
* 
oy: > 
F 
*.& 
1 
* * 
. 
-Þ 
bl 
FY 
7 
x: 
i 
4 
£ 
} 
U 


r 
5 as 2 m3 r 
N the. Ie 2 4 <# Jn bg. 5" — 


2 


74 Proceſſes upon Vegetablec. 
dily to mix with water, and turn it to a milky, white, ſaponacegye' 
meealy liquor. 5 ; 
Nature of the 3. If this liquor be ſuffered to reſt for the ſpace of five or ſix hours. 
production. in a cool ſeaſon, or four in a warm one, it will, like the chyle of the 
human body, ſpontaneouſly ſeparate into two different parts ; a crean, 
or butyraceous matter, which floats on the top; and a whey, or, 
aqueous part, which remains below, and ſoon turns of a blue colour 
and grows ſour. Whence we may learn, that emulſions, when pre- 
| ſcribed as medicines, ought never to be kept above ſix hours in the 
winter, and four in the ſummer, before they are made uſe of. 

Mechanical uſe 4. This operation, in a ſimple and wonderful manner, explains the 
ef the proceſs. action of the mouth, œſophagus, ſtomach and inteſtines, upon the ali 
ment taken in. Two actions, with their effects, cannot be imagined 
more alike, in all their circumftances, than theſe. The things ye 
principally feed on are mealy ſeeds, or bread, fruits, Cc. upon al 
which, the teeth and jaws act as the peſtle and mortar in our pre- 
ſent proceſs ; only nature makes uſe of the ſaliva, bile, and pancreatic juice 
for the menſtruum ; whilſt our artiſt employs nothing but water. The 
ſtomach and inteftines are the preſs, driven by the force of the 
periſtaltic motion; and the lacteal veſſels, the ſtrainer, to ſeparate the pure 
emulſion from its fæces, or chaffy matter which remains behind in the 
inteſtines. Whence we have the reaſon why the chyle is white, rather 
than of any other colour; namely, becauſe the ſalt, oil, and water of 
our food are mix'd and blended together, in ſuch a particular man- 
ner as always conſtitutes whiteneſs in liquors, or turns them into 
emulſions ; tho* the food itſelf might originally be black, or of any 
 _ other colour. 175 1 | | WT 
The dorine it 5. Hence we may underſtand, (1.) The origin and riſe of oil, boti 

affords,with re- . ; | : 9 2 a 
gard to natu- in vegetables and animals. The alimental juices of vegetables being 
ral philoophy ſuck d in by their abſorbing veſſels, driven about by the force ol 
and meaieme. circulation, and agitated by the heat of the ſun, at length depo- 
ſite their more unctuous, thick, and glutinous parts in their paſſage, 
or in proper cells, deſtin'd by nature to receive it. After the ſame 
manner in animals, this oily ſubſtance is taken in along with their 
food, and at length depoſited in the adipous cells; for we have be. 
fore obſerved, that no vegetable ſubſtance is nutrimental, except * 
contains ſome proportion of oil : even graſs abounds therewith, elpe- 
cially in its feed ; ſo that being thoroughly mixed with the ſaliva, 
it turns. milky ; and, accordingly, there are ſome men would grow ii 
tho” they lived, perhaps, only upon bread and water. (2.) The na- 

ture and uſe of native vegetable oils. (3.) The manner w 
in they may be changed into a milky liquor. (4.) The difference 
there is between them and other vegetable oils, gain'd by diſtillation; 


which will more fully appear hereafter. (5.) The origin and 550 
| poſit 
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Proceſſes upon Vegetables. 
poſition of chyle and milk in the human body; with the means to 
increaſe the latter in nurſes. Milk appears to differ from chyle only 
as having been more concocted, and containing a larger proportion of ſalt, 
which renders ſome part of it convertible into curd, or a caſeous ſub- 
ſtance, which neither chyle, nor an emulſion is capable of. Milk, there- 
fore, is an oily; vegetable matter, circulated firſt in plants, then in 
animals, and capable of being reduced into a thick curdy ſubſtance, 
and a thin wateriſh one, which is called whey. This milk, if it finds 
no opportunity bf paſſing off in its own natural form, turns to fat, or 
goes away with the urine and ſweat, which is moſt commonly the caſe 
in men ; for they generate milk as well as women, tho' they have not 
their veſſels ſo well diſpoſed to Teparate it from the blood. *Tis alſo 


obſervable of milk, that the longer it circulates in the animal body, 


the more it loſes of its own vegetable nature, and puts on that of 
the animal. Hence the rank taſte in the cheeſe of Liege, which is made 
of the ſecond milk, orthat drawn from the cow an hour after ſhe has afford- 
ed her firſt meal. Both the chyle and milk can only be compoſed of 
thoſe parts of the food which are ſoluble in the ſaliva, bile, and other 
juices of the body, and capable of being expreſſed out by maſtica- 
tion, or the force of the ſtomach and inteſtines ; ſuch are, in particu- 
lar, all mealy ſeeds, and oleaginous food that will readily diſſolve in 
water, or the fluids made uſe of as drink. (6.) Laſtly, we may hence 
underſtand why milk and chyle are ſo apt to turn acid; for this is 
the property of vegetable juices, which affect a kind of fermentation, 
and to which the chyle and milk of animals are very nearly allied. 


P R. OC E233 ..- 4; 


Exbibiting the method of obtaining Vegetable Orr s by Coction; 
4 an Example in the Remains of the two preceding pro- 
ceſſes. 


to be entirely expreſſed, or dran up from the ſubjeft, the remains 
be for a long time boiled in water, over a ſtrong fire, there will appear 
foimming on the ſi urface, an unctuous matter, partly in the form of froth, 
and partly in that of a fat ſubſtance ; which being lightly ſcummd off as it 
riſes, and put to the reſt, will at length amount to a confiderable quantity 


of oil. | 


2. This was firſt obſerved by the excellent M. Homberg; and if any re- ;,, performa- 
cent, and very unctuous vegetable ſubſtances were to be thus treated, 5% 10 advan- 
K 2 ſuch age. 


: 


1, I F, when by either of the two preceding proceſſes the native oil ſeems The proceſs. 
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76 Proceſſes upon Vegetables. 
ſuch as almonds, cocoa-nuts, Oc. they would afford two thirds of their ori- 
ginal quantity in oil. And ſuch bodies as will not afford their oil by 
expreſſion, or by grinding them with water, may, by this method of coc- 
tion, be made to yield it in plenty. Thus ſeveral fruits, plants, and 
ſeeds, and particularly beans, being gently dried and bruiſed, will, by 
boiling, give out a copious oil. | 
The nature of 3. The oils obtained after this manner, have all the general proper- 
the productim. ties of expreſs'd oil, but retain nothing of the peculiar virtues of the 
ſubject; for theſe either fly off in the operation, or remain in the 
decoction. They contain a combuſtible matter, which is uſually found 
in extracts, and cannot be rendered volatile by boiling ; and whatever 
is not volatile, with — to the degree of fire here employed, muſt ftay: 
behind, either in the ſubje& or decoctio n. 
e 4. If the decoction be, at length, exhaled away to the conſiſtence 
ried hgber. of an extract, it will be found to contain a large quantity of falt; 
which being detained by the water of the decoction, could not riſe 
to mix with the oil. | 


PROCESS XXII. 


Exbibiting the manner of obtaining the Native, or Elential es 
_ O1L5s from the Leaves of Vegetables, by diſtillation ; in the Wl 
treatment of the leaves of Roſemary,. _ 
The proceſs. 1. AKE the leaves of roſemary, or any other plant, gathered in pu- 
fection, and gently dry them in the ſhade, till the more fluid part 
of their water is exhaled away; then cut or bruiſe them, and pour theres 
ten times their own quantity of pure rain-water, acidulated, or made grite- 
fully acid with a little oil of vitriol; and thus let them ſtand in digeſtion, 
with a very gentle heat, for three or four days; and afterwards diſtil of tk 
water with a brisk fire, till it begins to run inſipid or acid, as in the commil 
caſe of diftillation, before deſcribed ; for the eſſential oil of the plant will cone 
all away with the diftild water; from which it may be ſeparated after tit 
manner which we ſhall ſhortly deliver. | 


„ ben. 2. All manner of plants, with their ſeveral parts, as flowers, ſeeds 
— 2 bark, wood, c. — fit to undergo this r but eſpecially the 
rage. aromatic and oily vegetables. Even graſs, thus treated, would a 

ſome quantity of oil, tho' ſlowly, and with difficulty. But thoſe ſul 

jects, or parts of vegetables, are the moſt proper to be treated in 
this manner which are highly odoriferous, when their more watt) 


® See the thirty-firſt proceſs, - | 
: pat 


* 


Proceſſes upon Vegetables. 


part is by gentle exiccation driven away. For which reaſon, the flowers de- 


fign'd for ir, ſhould be gathered whilſt they are criſp, or before they open 
and expand themſelves entirely ; and the leaves, before they are fully: 
unfolded. "Theſe ſubjects ought always to be dried gently in the 
ſhade, becauſe the heat of the ſun, in exhaling their ſuperfluous wa- 


ter, would carry away a great part of their fine volatile oil too ; 


leaving the reſt united with the fixed oil, and unfit to be diluted or 
ſoftened with warm water. Thus mint gathered in the month of 


May or June, and gently dried, will yield a greater plenty of oil than at 


any other ſeaſon; tho it may at all times be had fit for diſtillation. But the 
oil of this ' proceſs comes over more light and ſubtile, tho in much 


leſs quantity from the flowers, than it does from the leaves of plants. 


3. The whole ſecret of the digeſtion conſiſts in this, that after the ſub- 


ject has once been a little dried, it may again be ſoften'd, ſo as to re- 


lax the fibres of the veſſels containing the oil, that it may eaſily be 


melted down, and come out readily, after thofe veſſels are burſt 
by the heat. Spirit of ſea-ſalr, oil of vitriol, or any other acid 


ſpirit is added, to the rain-water to fetch out the unctuous parts of 


the ſubje&, preſerve the whole from putrefying by ſo long a digeſtion, 


and keep in the natural ſcent thereof; which would otherwiſe be loſt, . 


and a fetid, or diſagreeable one be found in its ſtead. This method 


ought more particularly to be obſerved in diſtilling . the oils of 


very coſtly plants, . becauſe it doubtleſs increaſes their quantity conſi- 


derably : not that it adds to the oil; but as there are two kinds of it 
in plants, one which is found pure and unmixed with any thing elſe, and 
another which is united with the matter of the alkaline ſalt of the ſubject, 
the acid made uſe of by drawing to itſelf” that alkaline ſalt, ſets the 


oil free to aſcend in greater quantity with the diſtill'd water. Thus 
were I to diftil cinnamon for its oil, I would firſt digeſt the bark with 
acidulated water for ſome days, and then the oferation, as Mr. Hom- 
berg has raught, will be much more gainful and advantageous. But the 


quantity of the acid to be added, and the time of digeſtion, are - 


to be proportioned to the cloſeneſs and ſpecific gravity of the ſub- 
ject. Thus, when we are to diſtil dry herbs, whoſe leaves are hard, 


or brittle, and not diſpoſed to-unfold themſelves in water, or give out their - 
oil, we may put them into a kind of brine, or rain-water made ſaline with - 


ſea- ſalt; and then digeſting them for a proper time, as a week or two, in 
a cloſe veſſel, the ſubje& will thereby be ſo mollified, as eaſily to part 


with its oil, by a brisk diſtillation, And this is the great ſecret practiſed - 


in France and Germany, in diftilling the oil of jaſmin, c. 


4. Another ſecret with ſome perſons, in order to increaſe the quan- 
tity of their eſſential oils in diſtillation, is, inſtead of common water, to 
pour the diſtill'd water of the ſubje& back upon more of the ſame, -. 
or even to uſe the cohobated water for that purpoſe; for as the wa- 
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Proceſſes upon Veretables. 
ter impregnates, or ſaturates itſelf with the oil of the plant in the firg 
or ſecond diſtillation, it can afterwards abſorb no more; and therefore 


leaves the reſt free to aſcend along with the other water that runs off. 


But as to what ſome authors write of increaſing the quantity of di- 
ſtill' d oils, by the uſe of certain mixtures, as if they by that means 
cauſed the plant to afford more of it than what it naturally con- 
tained, tis trifling to pretend to any ſuch thing; ſince tis not in 
our power to create oils, but only to ſeparate them from the ſub- 
jets wherein nature has ' lodged them. | | 

5. Tis particularly requiſite here, that we begin the operation with 
a brisk fire, which is another means of increaſing our quantity of oil; 
for thus we ſhall prevent what is already ſeparated and diflved, from fal- 
ling back, entangling with, or ſinking into theſubje& again; which it would 
do, if a flow fire were uſed. But we muſt immediately ſtop all farther 
proceedings, as ſoon as ever the acid liquor begins to run; otherwiſe ye 
ſhould foul our oil, and cauſe, it to grow rancid. When the flowers 
or leaves of Emuropean plants are made the ſubject of this proceſs, the 
oil, that comes over, ſwims on the ſurface of the water; but that ob- 


tained from the aromatic vegetables of 4fia and America always ſinks to 


the bottom : and in both caſes it appears of a different colour, and is 
obtained in different quantities, according to the nature of the plant. 

6. This operation, then, appears to be perform'd in an eaſy and 
mechanical manner. For the oily veſſicules of the plant being firſt 
ſoak d and ſoften'd, are broke by the action of the fire; or their con- 
tents ſo diſſolved by the heat, that they mix with the boiling wa- 
ter; whence, by the continued action of the fire, they riſe in the 
form of vapor, along with the water, and are ſtopp'd and conden- 
ſed by the ſtill-head, and forced to run out cool through the worm 
of the refrigeratory; and ſo a liquor comes away that is richly im- 
pregnated with the Rent and taſte of the ſubject. The degree of heat 
here made uſe of, being no more than that of boiling water, is un- 
able to force up any of the ſolid parts of the plant, but only raiſes 
ſuch as are liquid and volatile; whence the oils are ſuppoſed to come 
away pure, not greatly differing from what they naturally were in 

the plant: hence, among the chemiſts, they are not improperly cal- 
led eſſential oils; ſince they perfectly retain the taſte, ſmell, and ſpe- 
cific virtues of the ſubjedt. And as we often call that the eſſence 
a thing, which by its properties makes it known from all others 
in nature; as mint is diſtinguiſhed from wormwood, by its pe 
culiar taſte and ſcent, which reſide in its oil; hence ſome chemiſts 
call theſe oils the quinteſſences, or concreted ſulphurs of vegetables. 
They can be obtained by no other means beſides diſtillation ; not 
then neither, without the addition of water, (which, by aſcending wi 


them, keeps them from growing rancid, and prevents the empyreuma) a - 
| t 
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Proceſſes upon Vegetables. 79 
the uſe of a refrigeratory to condenſe them. Which method of di- | 
ſtillation being unknown to the antients, they were never acquainted 

with the great virtues of theſe eſſential oils, as we may learn from 

Galen. | 2 

7. If theſe oils are rectified, or briskly diſtilled over again with EHR, of con- 
freſh water, by the alembic, they become much purer and finer ang ud fare 
continually leaving ſome proportion of earth behind them, and lo- 
ſing a part of their ſpirit. The water, which thus comes over along 
with the oil, retains the perfect taſte and ſmell thereof; and at length, 
after repeated rectifications, becomes ſo ſaline as to precipitate a ſo- 
lution of mercury-fublimate. But when this operation is often re- 
eated, the oils lofe confiderably of their > mere and grow almoſt 
inſipid. By diſtilling ten ounces of the eſſential oil of aniſeeds fix 
and twenty times over, with freſh water, I reduced it to two and 
a half. And thus if the oil of cinnamon were frequently to be di- 

{tilled in the ſame manner, the water that runs off would appear 
milky, and the oil diminiſh in its quantity; ſo that at length, by 

this means, it would entirely free ittelf of its ſpirit, ſalt, and earth, 

and be reduced to a very little portion of a fattiſh ſubſtance, re- 
ſembling wax. After the fame manner theſe oils, being barely ſhook 

in water, would reſolve themſelves into four parts, viz. the native 

ſpirit of the plant, a falt, which diſſolves in the water, a fapona- s 
ceous ſubſtance, or a mixture of oil, and ſalt, and an earth. _ 

8. Theſe oils being diſtill'd frequently over, per ſe, in a clean glaſs aur" the 

retort, ſeem wholly convertible into mere fixed and inſipid earth; e. 
for let the operation be repeated ever ſo often, there will eon- 
remain at the bottom of the retort fome quantity of ſuch an earth. 
This was firft diſcovered by the excellent Mr. Boyle, who made the ex- 
periment with oil of turpentine and oil of anifeeds ; and conftantly 
found it to ſucceed, tho” the diſtillations were repeated a very great 
number of times; ſo that from a pound of his ſubject, ſcarce an 
ounce remain'd unconverted into a pitchy” matter, or black earth. 
This we find deliver'd in that admirable piece of his, where he un- 
dertakes to ſhew, that chemical principles are tranſmutable into one 
another. And the like experiments with theſe have been made ar 
Paris, even upon the moſt rich, precious, and coſtly aromatic oils of A/a. 
The ſame thing is alſo obſerved by Helmont, in his Aurora Medicine, 
of the oil of human blood; which being diſtill'd a number of times 
over ſucceſſively, always leaves a quantity of earth behind it, thar 
cannot be rendered volatile. | 

9. If our eſſential oils be diſtilled off from quick-lime, calcin'd 
chalk, or the like, for fix times running; a pound of them will af- 
ford fifteen ounces, or more, of phlegm, or water, and leave not above 
an ounce of pure oil behind in the retort, as M. Homberg has experi- 
enced, But the addition in this caſe being renewed every time, tis. 


poſſible 


4 
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poſſible that ſome ſmall quantity of the phlegm may be afforded by 
that. a 5 
10. When theſe oils are firſt lightly digeſted with alcohol, or a pure and 
high rectified ſpirit of wine, and then diſtill d again with a very gentle 
heat, as that of the Balneum Mariæ; the native ſpirit, or ſoul of the 
plant lodged in it before, which gave the taſte and ſcent to 
the oil, now riſes with the alcohol, and leaves nothing but a reſinous, 
inſipid, and ſcentleſs body behind. Thus by diſtilling oil of cinna- 
mon, for inſtance, with pure ſpirit of wine, we may bring over all 
that was ſpecific in the oil, or bark, and gave the peculiar ſmell 
and taſte whereby each of them was diſtinguiſhed from other bodies; 
leaving all the oil untouched at the bottom, in the form of a ro- 
ſin. And thus we have a method of ſeparating the pure ſoul of 
plants from their bodies. 'We ought not therefore to deride the an- 
cient chemiſts, when they tell us we are to ſeparate the ſoul from 4 
ſubject by menſtruums adapted to the work; for in the preſent caſe ve 
ſee that perfe& alcohol, which is nothing but a pure, ſubtile oil, draws 
to itſelf the fine ſpeciſie and aromatic part of the cinnamon, which 
conſtituted it the body it was. Which ſpecific part, if we could ob- 
| tain it alone, without any mixture, might properly be called the eſ- 
ſence of the plant. Some of the moſt judicious chemiſts haye called 
this ſpirit the offspring of the ſun, on account of the phyſical cauſe 
of its production. And tho” it has been their fortune to be laugh'd at 
by ſome men for this; yet herein they ſpoke with as great accu- 
racy as truth. They juſtly obſerved that there are a ſpirit, and two 
kinds of oil in plants; the one a glutinous body, which they term'd 
fixing ſulphur, and the other a volatile oil, wherein the ſpirit of the 
plant reſides, and which is endued with a cauſtic virtue; for if ap- 
plied to the tongue, or other part of the body, it burns like fire, but 
when waſh'd in water, loſes its acrimony, and becomes innocent. 
For thus tis ſeparated from its ſpirit, by means whereof it produ- 
ced ſuch effects, and is turned to an inſipid, inodorous oil; whence 
this ſpirit may not improperly be called a creature of the ſun, or of 
fire. But farther, the woll fiery oils are thoſe which come from the 
hotteſt countries; and, indeed, appear to be nothing but a parcel of 
fire wrapp'd up in a proper unctuous matter, fit to detain it; a 
hath been render'd probable from ſome experiments, not long ſince 
made in England. For ſome gentlemen of the royal ſociety found, 


that if a little oil of cloves, or cinnamon, were in ever ſo cold a 


place, mix'd with the cold ſpirit of nitre, they would immediately 
break out into a flame, which was their aromatic part. And Helmont, in 
his treatiſe De Tribus Principiis, inſtructs us how to know when plants 
abound with, and when they are deſtitute of this oil. 
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11. After the ſame manner, any aromatic eſſential oil, being long 5 
— . — 2 ED'S Gt 100 at iv Ii it An 
ſed in. a n veſſal + the £ 5 11 1 pirir, 
ome inapid- 


ecome 1 and ſcentlefs, without any conſiderable loſs of weight. 


Thus a dram of the eſſential oil of cinnamon, pur to cover the bot- 


tom of ſome wide, ſhallow veſſel, wou'd, in a few days time, be de- 
prived of its > ap taſte and ſcent, by the air which we ſuppoſe to 
have free acceſs thereto; tho' during that time its diminiſhed weight 
would ſcarce be ſenſible upon the balance. Hence we might be fur- 
iſhed with a method of determining the quantity of this native ſpirit 
in the eſſential oils of vegetables, which, according to Sandivogius, is in- 
credibly ſmall, or not more than one part in three thouſand and fix hun- 
dred of the plant. And that this proportion is not rated too high, will 
appear by the following experiment ; which I made on purpoſe to deter- 
mine it. From a pound of choice biting cinnamon, I drew all the 


oil by diſtillation, after the manner of our preſent proceſs ; and found 


all that was ſunk to the bottom of the water amounted to no more 
than ten very ſmall drops; as tis the nature of this oil not to fall in 
large ones. Then in order to find how much oil was contained in the 
milky water that run off along with the former drops; I let ſome of 
them fall into a quantity of freſh water, till, upon ſhaking, it appeared 


juſt as milky as the other; and making my calculation accordingly, I 1 
found about thirty drops of oil were mixed with the diftilled water; ſo 


that the whole quantity of oil obtained from my pound of cinnamon 
was forty drops. In the next place, that I might diſcover what part 
of this quantity was owing to the native ſpirit of the cinnamon, I let 
falt ſome drops of the oil upon a glaſs plate, and expoſed them to the 
air; and found, in a few months time, that they had entirely loſt both 
their ſmell and taſte, ſo that the remaining part of the drops could not 
be known from tallow, or any other rancid oil; yet during all this 
time it had loſt only the fortieth part of its original weight: whence 
we may pretty fairly conclude, that all the native ſpirit which gave the 
aromatic virtue to the whole pound of cinnamon, amounted not to above 
the quantity of a ſingle grain. It ſeems to be the office of the re- 
maining part of the oil to preſerve and detain this fine, volatile ſpirit, or 
reigning principle of the plant; which muſt needs be of a prodigious 
force and virtue, ſince a fingle drop of the eſſential oil of cinnamon (on- 
ly one fortieth part whereof can be this ſpirit, as we juſt now ſaw,) will 
communicate a rich, aromatic flavour to five pints of wine; or if the ſame 
quantity be firſt mixed with ſugar, and ſo diſſolved only in common wa- 
ter, it will make a cordial, which, being drank, ſurpriſingly recruits the 
* It appears very difficult to make this ex- | haled, abſorbed, or loſt, And if due allowance 
periment with any tolerable accuracy ; becauſe | be made for this conſumption, we may reduce 
at the ſame time he either fire, air, or ſpirit of | the animating ſoul of plants to a very flender 
wine, acts upon the oil, ſo as to deprive it of | bulk indeed; ſo as to make it ſeem little more 


its native ſpirit, no inconſiderable quantity of than an aura, a halitus,or delicate vapor; which 
the other volatile parts of the oil will allo be ex- is entangled, and fetter d down by the oil. 


L 1 ani- 
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animal ſpirits, and inſtantly reſtores the body from a ſtate of languor 


and depreMiun: 1 Hi | clas 
12. When ſome of theſe eſſential oils- are kept for any long time in 


well-cloſed veſſels, they appear to be converted into a kind of (al: 
This is principally obſerved of the rich Afiatic oils ; and I my ſelf haye 
lately ſeen an inſtance of it, in a parcel of genuine oil of cinnamon, pre · 
ſented me by a friend, returned from the Eaſt-Indies; and which had 
been kept for the ſpace of fourſcore years. It was a perfect ſalt that 
would diſſolve in water, and not a concreted ſaponaceous ſubſtance, as 
I had formerly been apt to ſuſpect, and have ſeen inſtances of. But 
this is a curioſity which few have been ſo lucky as to ſee; for tis true, 
as M. Homberg ſays, that the falt requires a great length of time to for 
in; and the experiment is not eaſy to be made ſhorter. Not to men- 
tion that experiments of this kind would require the purſe of a prince, 
Celſus, however, obtained a 8 the ſalt of cinnamon, in the iſland 
Cyplon, upon opening a veſſel full of the oil wherein it was ſhot: and 
poſſibly the ancients had a way of converting this ſalt of cinnamon, in- 
to a ſtone; which Helmont aſſures us may be done, by a long continued 
circulation, But this phenomenon is hardly to be expected in the crude, 

unripened oils of Europe. | . | 
Phyſical conclu- 1 3. Hence we may obſerve. (1) That the taſte and ſcent of plants 
ſions from the o not at all depend upon their oils, properly ſo called, but entirely 
* upon the native ſpirit reſiding in them: which being ſo exceeding ſmal 
in quantity, gave occaſion to Ludovicus to call it Scintilla Jpirituſa, the 
fpark of life. Whence he was of opinion that if we cou'd get it ont 
of a vegetable, pure, and by it ſelf, we ſhould then have the real 
quinteflence- thereof; and ſo by giving a ſingle drop to two of the 
quinteſſence of any ſubject, do as much in the cure of diftempers, 25 
we could by giving very large quantities of them in ſubſtance. (2) 
That the taſtes and ſcents of the waters diſtilled from vegetables depend 
the ſame cauſe; part of the native ſpirit being mixed with the 
oil, and detained in them by it. (3.) That there are two kinds of 
oils in plants; viz. a light one, which is the proper vehicle of the 
native ſpirit, and a fixed one, which appears to be the ſame in all ſub- 
jects, and ſerves as a-glew to the terreſtrial part. (.) That the oils ob- 
tained from vegetables by diſtillation are ſuch as pre- exiſted in tht 
ſubjects. And (5) That theſe eſſential oils may be changed both into 

earth and water. ; | 

Medicinal: vir- 14. All theſe diſtill'd effential oils are aerid, hot, inflammato!}, 
tes and uſes Frefreſning, cardiac, attenuating, and ſtimulating ; upon which accounts 
he produciimn. they are of admirable uſe in diſtempers proceeding from a cold cauſe, 
or in the diſorders incident to old- age, eſpecially when the body abounds 
with phlegm ; and alſo in caſe of intermitting fevers, proceeding from 4 
lentor, and not having their cold fits diſtin& and regular; in hyſteri 
hypochoadriac, colical, and flatulent caſes, from a cold cauſe; ® 
whenever the nervous fibres, or animal ſpirits ſeem torpid, and want 0 
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be excited. But being highly inflammatory, their uſe is, by all means, | 


to be avoided in all diſtempers proceeding ſrom a hot or acrid cauſe, or e- 
ven where there is only a ſuſpicion of an inflammation ; or the juices of 
the body are already too much thin'd and diſſolved in their texture. Every 
thing is called acrid, which cauſes pain when applied to the bare nerves 
of the body; upon which account it is that we ſay theſe eſſential oils are 
acrid. They are alſo hot and inflammatory, becauſe when applied in 
any conſiderable quantity to the skin, they excite a great degree of 
hear, and an actual inflammation attended with pain. Thus a drop of 
the eſſential oil of cloves, let lie upon any part, would eat into the 
fleſh, and cauſe an eſchar. And a very moderate quantity of any of 
them, if drank, wou'd preſently inflame the ſtomach and inteſtines. 
Theſe oils are ſo refreſhing, that by being barely ſmelt to, or taſted, 
they immediately reſtore a perſon from the moſt languid or depreſſed 
ſtate; and prove, when mixed with ſugar, and diflolved in water, a 
noble and inſtantaneous cordial, reviving or recruiting the animal ſpi- 
rits. They have, moreover, a great attenuating and reſolying power, 
by means whereof they inſinuate themſelves into any viſcid matter, and 
break or difſolve it away; at the ſame time that they ſtimulate and ex- 
cite the fibres of the nerves and muſcles, to diſcharge and throw it 
off, when lodged or impacted in them; whence alſo they raiſe the ſpi- 
rits, and give a brisk motion to rhe nervous fluids. For. this reaſon 
they cannot but be highly proper in all diſtempers from a cold cauſe, 
where the circulation is languid, and the juices viſcid. But befides 
theſe general properties, of which all the eſſential oils of vegetables par- 
take, they have all ſomething peculiar to themſelves, as containing rhe 
ſpecific virtues of the plants; ſo far as theſe are diſcoverable by our 
rx Thus the eſſential oil of mint, for inſtance, acts in the body by 
the general properties of all eſſential oils, and alſo by thoſe which are 
peculiar to it ſelf, and diſtinguiſh it from the oils of other vegetables. 
And upon thoſe two principles of action depend all the virtues of plants. 


Thus the oil of ſavin is peculiarly adapted to provoke the menſtrual 


flux, when obſtructed by any viſcid cauſe, and a want of force in the 
circulation, The like is alſo proper in any viſcid or cold diſorders of 
the aterus, being taken in the quantity of three or four drops in ſu- 
gar, or any proper vehicle; which is a medicine that will alſo forward 
and promote the excluſion of the fjems, when the delivery is retarded 
by any cold cauſe, or weakneſs on the fide of the mother: but it ought 
only to be given where there is a want of ſtrength ; otherwiſe it might 
do . by ſtimulating too much. The eſſential oil of rue is good 
againſt the epilepſy, when it proceeds from a relaxation of the nerves ; 
that of mint, for a weak and cold ſtomach, and to ſtop a vomiting ; 
that of juniper againſt the cold ſcurvy, and the nephritic pains pro- 
ceeding from it; that of lavender, in caſe of convulſions, the falling- 
ſickneſs, the palſy, vertigo, weak nerves, and all cold diſorders of the 

L 2 head ; 
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The proceſs, 


Ho perform- 


— advar- much as in their flowers; for which reaſon they ought to be gathered 


from the flowers, and pour it back, together with all the odorous water and 


cafion, a little more rain-water, Suffer all to digeſt for twenty-four hours more; 


and dry d with great caution for this operation. But there are ſome of 


labour and expenſe required to obtain it, was formerly ſold as dear as 


berg has ſhewn us, that if ſuch roſes be digeſted for a month in acidu, 
lated water, they will afford, a very conſiderable proportion of oil; tho 
otherwiſe a large parcel of them would yield ſcarce any at all by di- 
ſtillation. Tis very obſervable, that the eſſential oils of plants differ in 
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bead; that of fennel for cold flatulencies in the ſtomach and inteſtine; 
or when they are weak and unable to perform their office: the oils of 
tanſey, wormwood, and the leſſer centory are powerful remedies, and 
almoſt ſpecific for worms in the body; oil of roſes excellently refreſh. 
es the languid ſpirits ; oil of citron-peel prevails againſt the palpitation 
of the heart; oil of baulm againſt melancholy, proceeding from ; 
cold cauſe ; and the eſſential oil of cinnamon is a noble f and 
in fainting- fits, from want of motion in the ſpirits, a moſt poyer- 


ful © cordial. 
TFRADOOESSYT e 


Exbibiting the manner of diſtilling Eſſential O1 Ls, per veſicam, 
from the Flowers of vegetables ; by an example in Camomile- 
Flowers. 


I, E T fine camomile-flowers, fully ripe, gathered early in the moruing, aul 
I gently dried in the ſhade, ſtand in digeſtion, with a ſufficient quantity if 
pure rain- water to cover them, for the ſpace of four and twenty hyurs ; and af- 
terwards proceed to diſtillation, in the manner of the preceding proceſs, That 
which runs off firſt will be a water, retaining the perfect rank ſmell and taſte 
the flowers : then follows a water impregnated with a fine azure oil; and at 
length, if the diſtillation be continued, a clear or acid liquor; which is by 1 
means to be mixed with the former. (2.) Now ſtrongly preſs out the decocliu 


oil that was before diſtilled off, upon freſh flowers; adding alſo, if there be ««c- 


and then diſtil off the water and oil, as before. And by this means, if the 
operation be frequently repeated, you may at length obtain a very large quantity 
of oil, in a high degree poſſeſſed of the tafte, ſcent and virtues of the flowers, 


2. The native ſpirit of plants generally ſeems to reſide in no part ſo 


them, which tho they prove exceedingly odoriferons, yet afford but 2 
very ſmall. quantity 1 eſſential oil, by diſtillation, unleſs they are for a 
long time firſt digeſted. with water, made ſharp. by fpirit of vitriol, ſpi- 
rit of ſalt, or the like. And, indeed, we conſtantly obſerve, that the 
more odoriferous any flower is, or the more native ſpirit it contains, 
the leſs eſſential oil it affords; as is evident in jaſmin-flowers, lilies, C. 
Thus the oil of damask roſes, on account of its ſcarcity, and the great 


gold; and even eſteemed by ſome people as a non- entity. But M. Hun- 


their 
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their colour, with the nature of the ſubject; thus the oil of our pre- 
ſent proceſs is of a fine blue or azure; that of wormwood, green; that 
of mint, yellow, or gold-coloured ; that of lemmon-peel pale, c. : 

The medicinal virtues of our oil of camomile are carminative, andVirtzes and u 
anti-colical, which render it ſerviceable in flatulent caſes ; and if it bei 1 Pro- 
mixed with the extract prepared from the remaining decoction, after te 
diſtillation is over, it affords a medicine for agues or intermitting fe- 
vers, ſcarce inferior to the Peruvian bark; being endowed with an ad- 
mirable diaphoretic and reſolving quality. A dram of the extract, mix d 
up with two or three drops of the oil, may be given two or three hours 
before the fit is expected, in order to prevent it: or, otherwiſe, we may 
exhibit it after the ſame manner as the bark. | 


PROCESS Xx. 


Exhibiting the manner of diftilling Eſſential Oits from Szzvs 
and BERRIESs, per velicam ; by au Example in FENNE 1- 
S EE D. 5 d | | 


I. AKE fennel-ſeed, gathered on a clear day, when fully ripe, andThe proceß. 
#6 carefully diy d in the ſhade, and ſet it to digeſt for fourteen days in ſo 

much rain- water, acidulated with oil of vitriol, or made ſaline with common ſalt, 

that it may commodiouſly ſwim about therein; and afterwards diſtil off the wa- 

ter, exattly in the manner directed above; and the oil will come away along 

with it : but obſerve to let the fire be gentle at the firſt. 


2. All manner of aromatic ſeeds and berries are proper ſubjects forh ſabjecl 
this proceſs ; ſuch as cummin-ſeed, aniſeed, juniper-berries, c. which are ft for it. 
will afford a very large proportion of oil: whenceit appears that theſe parts 
of vegetables are very oleaginous and unctuous. And this gives us to 
ſee the reaſon, why the ſeeds of vegetables are capable of remaining 
perſect in their taſte and ſcent, and fit for vegetation, during ſo long a 
ſeaſon as we find they do, when guarded from too great a quantity of 
moiſture and heat. For the large quantity of oil they contain, defends the 
embryo from all the violence and injuries it would otherwiſe receive 
from the air or water, with whatever is contained therein. Every ſeed 
contains a little ſeminal plant, or embryo in the middle, between its two 
lobes, which ſerve as a placenta uterina, and contain little veſicles of oil 
to defend and preſerve it; but when once any moiſture comes to pene- 
trate theſe lobes, the ſeminal plant begins to. ſhoot and grow; but whilſt 
theſe lobes remain dry, or unaffected by the moiſture, whether of the 
air or earch, they defend the embryo, as trees are kept from the winter's 

cold, by the oil which is then plentifully lodged in their bark. But 
nen any feed comes to be ſteeped in water, the moiſture gets into it, 
| rari- 
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rarifies the oil, and cauſes the ſeed to ſwell, open, cleave-into two 


and then the oil is gradually confumed, or drained out of its celi; 


And if at this, or any other time, the ſeed ſhould be deprived of itz 
native or F ſpirit, twould no longer be fit for vegetation. Tha 
if any ſeed be once put to ſoak in water, and afterwards dry'd, then 
ſoak d again, and committed to the ground, it will never ſhoot, but dye 
and moulder away; becauſe, by this means the native ſpirit, which ſhoud 
give motion to all its parts, having been ſet looſe from the oil, is noy 
flown off. But by keeping vegetable ſeeds in a dry place, this effect yil 
be preyented: and thus ſome kinds of grain may be preſerved in a fix: 
of perfection for ten, twenty, or thirty years, and ſtill be fit to grow 4- 
ain, when ſown, And hence alſo we may ſee a reaſon why fruit 
ſhould be endowed with a certain proportion of oil, as we find they 
are. 1 5 
3. In diſtilling off the oils from ſome ſeeds, as particularly thoſe of- 
niſe, caraway, daucus, Cc. after the manner of our preſent proceſs 
we find the oil apt to ftick in the worm, and clog it up with a thick 
concreted matter; to prevent which 'tis neceſſary to leave the worm for 
ſome depth uncovered with the water of the refrigeratory, that the heat 
thereof may melt the oil, and carry it down into the receiving veſſel be- 
low. Or if that be not ſufficient, we muſt diſſolve the coagulated matter, 
by running hot water thro' the worm. This concreted matter, or ol, 
is, in reality, no other than the camphire of the ſeeds; for camphire i 
not peculiar to any one tree or vegetable ; but all aromatic plants 
produce their camphire, which is only the native oil, by length of 
time concreted and hardened into a white, fat, tranſparent maſs, called 
by that name. Thus the oil of ſeveral plants in the iſland Ceylon, and par- 
ticularly that which diſtils from the cardamom-ſeed, is almoſt wholly con- 
verted into camphire. And this may ſerve ro ſhew us, that our eſſen- 
tial oils muſt needs be very rich in their nature, as greatly particips- 
ting of the aromatic parts of vegetables; and being, in reality, buta 
fluid kind of camphire. 


PROCESS XY, 


Exhibiting the manner of obtaining Native O1L1s from te 
rich and hot ſpices of India; by the treatment of Indian 


CLOVES. 


I. Zeſt entire Indian cloves, that have never been robb'd of their nativ 

| oil, in twenty times their own quantity of rain- water, for the ſpace of 
four and twenty hours ; then commit them to the alembic, and proceed as in tht 
preceding proceſſes, and there will run off a thick, milky, odoriferous, and arb. 

matic water, of a fiery taſte, and containing a very large proportion of oil, * 
; Wi 
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will fink to the bottom of the water, and prove fo intolerably hot and fiery, as not 
ſafel to be touched with the tongue. (2.) When the hot aromatic water ſeems 
n eu off. nou freſh ubon the remainder, and repeat the diftillation, to 
draw all the oil out "= fubjed ; and at laſt there will run off a clear, acid 
liquor, very different from the former, which is to be kept ſeparate by it ſelf. 


2. The vegetables which grow in the hotteſt countries are always of the g perform- 
moſt aromatic and fiery nature, and afford the heavieſt and hotteſt oils «ble to au 
buy diſtillation. Thus the eſſential oils of cinnamon, Miner s-bark, ga- . 
nangal, pepper, cardamoms, ginger, c. ſeem to be concentrated fire; 
= for when applied to the skin of the human body, they burn like a cauſtic. 

But among all the aromatic productions of the Indies, none ſeems to 
abound more in oil than cloves; for which reaſon they require the great- 
er quantity of water in their diſtillation. But they feldom come to us, 
till they have been deprived of their oil; the beſt part whereof is com- 
= monly drawn from them in the Iadies; after which they are, perhaps, 
mixed up with ſome that are better, which communicate to them their 
_ ſnell and taſte, and make them appear as we commonly find them: but 
naturally they are ſo very unctuous, that their oil may be expreſs d, and 
made to drop from them by the fingers. Nor does any oil appear to be 
of a more fiery nature than this oz cloves; for if mix'd with twice its 
own quantity of ſpirit of nitre, it will turn to flame in an inftant. And 
by being barely kept for a few days in the open air, it loſes all its hot, 
aromatic virtue; and the remainder becomes rough and unactive. The 
high price at which both this and other aromatic oils of the Indies are 
ſold, frequently occaſions them to be adulterated with oil of almonds, 
or the like; but the cheat may eaſily be diſcovered, by the want of their 
due ſpecific gravity, or their ſlow deſcent in water. 

3. The cloves which remain after this proceſs is perfom'd, appear to have 
loſt all their taſte and ſcent, but when ſoak d in freſh water, ſwell and re- 
cover their natural bulk ; which gives occaſion to their being ſometimes. 
ſold ſo cheap at Amſterdam : for tis very eaſy to throw a parcel of freſh 
cloves among thoſe which have thus been robb'd of their oil, and put 

= them off for genuine. | 85 

4. This oil made into an elzoſaccharum, and mixed with wine or wa- 2 
ter, affords an admirable remedy for women in labour; or in caſe of lan-, Fele. 
gour and faintneſs during the time of their lying-in : tis alſo of very | 
great ſervice to alleviate, or put by the fit of an intermitting fever. 
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es PROCESS XXVL. 


- Exhibiting the manner of diſtilling Eſſential O rt. s from the 
| Barks of Vegetables; by an example in CINNAMON, 


The proceſs. I. a proper quantity of ſtrong, freſh, fragrant, weighty andbiting cinnamm, 
| broke into ſmall pieces, pour ten or twelve times its own quantity of the 

diſtilled water of cinnamon, acidulated with ſpirit of witriol, and proceed imme- 

diately to diſtillation, as in the former caſes; and there will run off a ven 

thick aud white odoriferous water, which, being received in a pure veſſel, will dt. 

poſite an oil of a golden colour, and of au exceeding pungent and fiery taſte. (1,) 

Pour freſh boiling water frequently upon the remains, to prevent any empyreuma, 

and to bring off the whole quantity of the oil and continue doing thus, till the 

clear, infipid or acid liquor begins to come; which is ſo apt to corrode th! 

ſtill- head, and thereby gain an emetic quality. The oil will be found only in a 

ſmall quantity; the diſtilled water being very richly impregnated with the ret *, 

„w berform: 2. If you would increaſe the quantity of your oil, add a large pro- 
E 2 portion of ſalt, or oil of vitriol to the water Art poured upon = fab 
"rage. je& ; for ſuch an addition has the power to volatilize vegetable oils: f 
and let all the water made uſe of be what has already been diſtilled 

from einnamon, and retains the perfect ſcent and taſte thereof. Thoſe barks 

which even in the cold prove odoriferous and volatile, need no previous 

digeſtion; but may directly be ſubmitted to the operation; as the bark f 

ſaſlafras; for inſtance, and our preſent ſubje& cinnamon: for a long d- 

geſtion would rather conſume than preſerve their volatile oil. But all the | 

barks to be diſtilled for their oil, ſhould be taken from the boughs, or near 

the roots of old trees, during the autumn, or the beginning of wit- 

ter; for then the bark abounds moſt with gum, roſin, or balſam: but 

in hor countries the wood often contains as much oil as the bark. When 
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1 the bark of any tree proves hard, being firſt carefully dry d, it may be ſhi 
70 ved, or reduced to a groſs kind of powder, and digeſted in ſalt- water, | 
3 to make it afford its oil to greater advantage; by which means it may 
9 be brought to yield a larger quantity than the wood of the ſame tret, 5 
ö and appears poſſeſſed of greater virtues. f 
Fl 4. The remains of our ſubject, after diſtillation, no longer retain the | j 
x leaſt ſmell or taſte peculiar to cinnamon, but arenow asauſtereand ſcentlels, t 
qi as if they were the bark of an oak: they retain, indeed, their own na- a 
34 * Glauber has a way of obtaining the ri art of the ſpirit; from 
a * and coſtly vegetable oils, to — 05 — - 9 e. 5 6 
= rit of ſalt alone; which he pours upon the Joſs. 1 
"3 ſubject. and diſtils in a ſand heat; all the oil | + It alſo ſeems to mix with them, and me q 
50 thus commodiouſly rifing along with the aque- | what alter their natural flavour. Tee lo 
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tural form, but nothing more. Yet even this property, when cunningly | 
made uſe of, will turn to advantage; for cinnamon, thus treated, may 
be dried and mixed among ſome that was never ſubmitted to diſtillation, 
or but in a ſmall degree; and ſo be ſold undiſcovered in large par- 


els. | $ | | 
: The eſſential oil of cinnamon is exceeding ftrong and fiery; a ſingle Medicinal wir- 
drop of it being enough to burn the tongue, and cauſe a gangrene. A — 
ſervant- maid being once ſet to look after ſome of this oil, as it ſtood o- 

ver the fire, unluckily clapp'd a little of it to her mouth, with the end 

of her finger, as it happened to run down the ſide of the veſſel ; which 
immediately burnt her lips, jaws, and all the parts of her mouth, like 

fire; whence a gangrene preſently followed, and in two days after, notwith- 

ſtanding all the means that could be uſed to prevent it, death. But when 

this cil ĩs properly uſed, or mix'd with ſugar, and ſo diluted in wine or wa- 

ter, tis a moſt admirable cordial ; at once both warming the body, and 

raiſing the ſpirits. Not only the oil, but alſo the firſt running of the 

water affords an incomparable remedy in all the caſes peculiar to wo- 

men; and eſpecially where the perſon is of a cold conſtitution, 


PROCESS XXVII. 


Exbiliting the manner .of diſtilling Eſſential O1 1.s . from 
Woops; by an example in SASSAFRAS- 


I, R ſaſſafras-word to chips, or ſhavings, pour thereon a ſuffici- The receſs. 
ent quantity of rain-water ; and immediately proceed to diſtillation, as 
in the caſe of barks or ſeeds. | | | 


2. Thoſe woods, which are very aromatic, and eafily yield their oil, How perfirm- 
eſpecially if they be light and ſpongy, ſuch as our preſent ſubject, need 4% fo advan- C70 
only be ſhaved thin, and put to the water, in order to prepare them for. 
diſtillation. But thoſe which are ſolid, cloſe, dry, and heavy, ſuch as 
Iignum aloes, lignum vita, rhodium, lignum ferri, Indian cedar, (from 
whence drops myrrh, and the balſam capivi) the cedar of Lebanon, box, 
Inake-wood, &c. ought to be very long digeſted in falt-water, or water 
impregnated with a conſiderable proportion of ſome acid ſpirit, and 
that in veſſels well cloſed, to looſen the oil, and make it ready to 
aſcend by diſtillation, The ſpace of ſeveral weeks is ſometimes requi- 
lite to prepare the ſubjects for this operation. Thus, if that heavy 
wood rhodium, which affords ſo ſweet an oil, or balſam, were to be 
boiled ever ſo long, and a water diſtilled from it, a very inconſiderable 
quantity of oil would be thereby gained; till once its body was un- 
lockd and cpen'd by a previous, and long-continued digeſtion. But 
when ground to a courſe kind of A” and put to ſteep for the | . 
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of two months, with a proper quantity of acidulated water, in very clofe 
veſſels, it will copiouſly give out its incomparable oil in diſtiſlation. 
Any of theſe ſolid and ponderous ſubjects being thus prepared, and 
diſtilled in the ſame manner as was formerly ſaid of ſeeds, will freely 
afford their oil, tho' in a leſs proportion than thoſe but generally in 

the greater plenty, as they are more odorous, and of greater ſpecific 


3. All thoſe woods which contain any quantity of turpentine, roſin, 
gum, or unctuous matter, are proper ſubjects for this proceſs; but thoſs 
which ſhoot apace, or grow in damp or watery places, as the wi. 
low, the lime-tree, the poplar, Oc. are very unfit for it; being ſoft 
and ſpungy, and affording but a very ſmall quantity of oil. The trees 
which grow between the tropics are generally fit to diftil for oil, which 
proves ſo heavy as to fink in water, and render the liquor they afford 
in diſtillation exceeding white and milky. And, in general, the bes- 
vier and more denſe the woods are, the more oil they afford by the 
treatment of our preſent proceſs; and the more porous, brittle and crumbly 
they become, after they have once undergone it. The wood of thoſe 
trees which is cut when they are grown old, as alſo that fell'd whilf 
they were very young, or in the ſpring-ſeaſon, gives but a ſmall pro- 
portion of a leſs perfe& oil, by diſtillation; in compariſon of what 
that does which was cut in the firſt of the winter, from a middle- 


aged tree, and afterwards gently dried. | 
And this may give us to underſtand whence the weight, dum 


4 | 
bility, hardneſs, native balſams, and rottenneſs of wood proceed, The 
gravity of any wood is, without diſpute, proportionable to the quar- 
tity of oil it contains. Thus /iguum vite, that naturally ſinks in u- 
ter, will float thereon after its oil is extracted by diſtillation ; whilf 
the oil itſelf will preſently fall to the bottom. And tis a genen 


rule, that the leaſt oily woods are always the lighteſt ; and vice wes. 


The oil of vegetables, therefore, appears to be their heavieſt part 
All the woods that are durable, contain a large proportion of oil; 

thoſe which cannot long remain uncorrupted, a ſmall one. Thus any 
utenſils made of the lime-tree, for inſtance, which greatly abounds with 
water, and bur little with oil, will ſcarce laſt longer than a year; whil 
thoſe of guaiacum, cedar, &c, which are copiouſly ſtock'd with ol, 
hardly ſuſtain any damage by time. Whence the antients chole t 
build their ſhips of cedar. The more any wood is filled and ſvelled 
with oil, the harder it conſtantly proves; of which we may hare 4 
plain inſtance in the /ignum vitæ, by comparing two pieces o different 
ages together; for the oil turning to a kind of gum, or ſtrong flint) 


matter in the older, keeps all its parts firmly connected . = 


renders the whole body of it compact and ſolid. Whence its eljenti! 
oil is obtain'd with difficulty ; and proves too hot and fiery mY 


uſed in medicine, without a deal, of caution. The native bal 2 
| wo 
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woods, or that which ſweats ſpontaneouſly from the growing tree, 


and afterwards aſſumes the form of a roſin, gum or pitch, is nothing but 
the oil of the . made to flow out of its ſubje& by the heat 


of the ſun, which then condenſes, and fixes it into a more ſolid form. 
Wood is ſubje& to two different kinds of rottenneſs ; that from the 
worm, and that from a loſs of its oil by exhalation. 'The worm, whoſe 
body and proboſcis are both exceeding ſoft and tender, has a ſurpriſing 
ower of piercing the hardeſt wood; where, feeding upon the oil lodged 
in the cells, it gradually reduces the remaining part to powder. Length of 
time gives an opportunity to the ſun, the air, and other cauſes 
to act upon the ſubſtance of wood, and by degrees exhale its 
oil and volatile parts, fo as at laſt to leave only a ſoft, crumbly ſub- 
ſtance behind, as we ſee in that rotten wood which has a luminous 
property; or elſe into a kind of aſhes, as if the ſubje& had been cal- 
cined by the fire. And both theſe ſpecies of rottenneſs are obſerved to 


affect ſuch woods the ſooneſt, as leaſt abound with oil; ſuch are elder, 
willow, Cc. | | a 
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5. Hence we ſee, that the wood deſigned for fewel, and all mecha- 7+ phyſical 
nical and medicinal uſes, the building of ſhips, Cc. ought to be cut in 74 medicinal 


the winter-ſeaſon. All timber-merchants are acquainted with this; and _ 


accordingly, when _y require wood in its perfection, and fit for ſervice, 
they have it brought from the coldeſt regions, where the trees contain a 


greater quantity of oil, than in ſuch as are hotter, or high montaneous 


places, which are always cold. The larger proportion of ſalt or water 
any wood contains, the more unfit it is for the uſes of the ſhip-wright, 
or architect; and therefore they never chuſe to cut it in the ſummer, 
or the ſpring, when trees are chiefly ſaline and aqueous; but either in 
autumn, when yet there is ſome quantity of water adhering to the oil, 
or in the beginning of the winter, when the pure oil is condenfed by 
the cold, and compacted with the wood, to defend the body of the trees 
from the froſt. 5 | 


6. Having ſeen how oils are obtainable from vegetables by expreſſion, „reduction to 
emulſion, coction, and diſtillation with water, we are next to ſhew the the next procefs. 


method of obtaining them pure, as they exiſt in their ſeveral ſubjects, 
without any mixture of water, and by no greater degree of heat than 
that which makes them ſweat or diſtil from the tree. 
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Exbibiting the mamier of diſtilling the pure native O 115 of 


Vegetables, per deſcenſum; by an example in INDIAN 
CEOYES.. ER 


The proceſs. 1. T ET fine, freſh, ripe, and unftuous doves be lightly bruiſed, put iat a 

= clean linen cloth, and ſuſpended, for ſame time, in the vapor of hot wats, 

to ſoften and open them, ſo that they may the more readily give out then 

, oil ; then accommodate and faſten the extremities of the containing cloth, 1 

| the edge or rim of a deep glaſs veſſel, aud fit it with a concave cover of iron, aul 

lute the juncture. Then in the hollow part of the metalline cover, ſtreu fix 

Hired aſpes, and place upon them a few five. coals, that may gradually heat the 

pice all round, and cauſe its liquid parts to drop through the ſtrainer, to ile 

" bottom of the containing veſſel. An aqueous. vapour will firſt deſcend, and ap- 

| pear in the form of water, retaining the perfect ſmell aud taſte | of the cows, 

and afterwards a ſmall quantity of fine aud excellent eſſential oil, which maj le 

encreaſed by augmenting the fire; but then there will be danger of giving an en- 
prreumatical, or burnt. {mell- and taſte thereto. 


How perform- + 2. All the aromatic and oily parts of vegetables are proper ſubjeds 
able to advan-fox this proceſs ; ſuch as cinnamon, mace, nutmegs, ginger, pepper, 
* the roots of zedoary, galangal, angelica, maſter-wort, orange - peel, ci- 
tron-peel, Oc. which being gather d when fully ripe, gently dried, 
bruiſed, and treated as above defcribed, will afford a ſet of eſſential oils 
which may at any time be expeditiouſly prepared, with little trouble and 
great and advantage; theſe oils being little inferior in virtues to thoſe 
acquired by diſtillation, per veſſcam; only for want of water, they art 


lated : which inconvenience is eaſily avoided in the other caſe. And a+ 
ter the ſame manner is pitch and colophony obtain d in large quantities 
from vegetables, per deſcenſum; viz. by placing proper parcels of fir- wood, 
for inſtance, upon a grate, and lighting a fire above, which drives thell 
roſin or gum downwards into the veſſel below. | 
Corollaries 3, We may learn from the ſeveral preceding methods of obtaining the 
3 the Bio") oils from vegetables, (I.) What their aromatic virtues properly ae, 
oils, 4 and wherein they conſiſt. The aromatic virtue of a plant appears te 
be ſome infinitely ſmall quantity of matter, which we call its natiſe 
ſpirit, lodged in the peculiar oil thereof. The oil itſelf is not the aro- 
matic part of the vegetable; for the native ſpirit may be perfecily ſept 
rated from that, which will then be left entirely deſtitute of its partial 
lar taſte, ſmell, and ſpecific virtues. And hence the expreſſed olls 
{ſpices are not ſo aromatic as thoſe they afford by diſtillation, . oy 


apt to prove empyreumatical; unleſs the fire be very cautiouſly regi- | 
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Proceſſes upon V egetables. 
preſs'd oil of nutmegs is like wax, and without that ſtrong ſcent and 
taſte, ſo predominant in the eſſential oil. Tis the quantity of this 


preſiding ſpirit that ſets the difference betwixt the hot aromatic plants 
and the cold ones. Thus ſorrel and kali contain ſo little of it, that it 


ſeems loſt therein, or ſwallowed up by the abundance of acid ſalt, 


with which they abound. But ſuch plants are called aromatic, where- 
in the native ſpirit is fo little obſcured, that it appears to be the 
predominating principle. There have been thoſe who pretended that this 


aromatic ſpirit was owing to the ſalt of vegetables; but in reality, that 


ſeems to have little or nothing to do with it ; becauſe there are ſeve- 
ral plants which greatly abound in falt, yer have no aromatic virtue at 
all. (2.) What manner of action the ſun exerts upon aromatic vegetables. 
The common action of the ſun upon vegetables diſſipates their aqueous 
parts, renders their falts volatile, diſſolves their oil, and at length leaves 
little in them except their glutinous or fixed oil, and earth. But be- 
ſides this general action of the ſun, it appears to have the power of 


enerating this aromatic or preſiding ſpirit in plants; for this is never 
ound where there is no fire ; and always in the greateſt plenty in the 


hotteſt climates. It may, indeed, reſide in the ſeminal principle of the 
plant; bur 'tis always cheriſh'd, brought forwards, and increaſed by the 


= hear of the ſun. There are few aromatic plants to be found near the 


north pole; but they grow plentifully, and in very great perſection, 
in the hot, ſouthern climates. (3.) Whence the balſams, reſins, gums, 
and tears or droppings of trees proceed. For the' eſſential oil of yege- 
tables being prepared from their nutriment, and lodged in proper cells 
during the winter ſeaſon; when the warm weather comes on, it 
is agitated, rarified, heated, made to burſt its cells, and ſweat 
out at the bark in form of an oil or balſam, which afterwards har- 
dens into lumps of roſin, or gum, of particular ſhapes and ſizes, accord- 
ing to the nature of the ſubje&, its juices, and the quantity that comes 
out at once: whence we are furniſhed with camphire, ſtorax, benjamin, 
labdanum, Cc. | 


95 


4. We now proceed to ſhew how many different kinds of ſubſtances are 7rodu#in to 
obtainable from one and the ſame vegetable by diſtillation, without the e next pro- 


aſſiſtance of water. And to accompliſh this, we ſhall make choice of two 
ſubjects of different claſſes, under one or the other whereof all vege- 
tables may, ſo far as my experiments reach, which were carefully made 
with this view, be commodiouſly ranged. The firſt is that of thoſe 
which afford a volatile, oleaginous, acid ſalt in diftillation; and the 
other of ſuch as, contrary to the common opinion of chemiſts, yield a 
volatile, alkaline, oleaginous ſpiric by the ſame means. A general ex- 
ample of the former will be afforded us by lignum vite, and of the latter by 
muſtard-ſeed. : ook 
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PROCESS XXIX: 


Exbibiting the method of analyſing, or reſolving dry, ꝛcid 
VEGETABLES, per 2 znto their ſeveral rr! Mins 
parts, viz. a Water, two kinds of Oil, a Vinegar, and 4 
Coal ; by an example in Lignum Vitz. 


1. L'II L a glaſs retort almoſt to its neck, with the chips or dry ſhaving of | 


guaiacum wood; apply a large receiver to the retort, Iute the junitmr 
with the common mixture of linſeed-meal and water, and begin the diſti latin 
in a ſand furnace, with a very gentle fire; augmenting it, by degrees, up 1 
the ſtrongeſt that can there be given: and thus there will be obtained, (1,) 4 
large quantity of a clear aqueous liquor, or water. (2.) A red, and perfect) 
acid liquor, or ſpirit, tho mixed with oil, and retaining ſomething of an enjy- 
reumatical taſte and ſmell. (3.) A light red oil, that will float on the tap o 
the former water, or ſpirit- (4.) With a fire of ſuppreſſion, that is, live al 
being placed all around the retort, on the top of the ſand, and the fire blu 
raiſed to its higheſt degree, ſo as to make the ſand glow; there will come over a 
ponderous, acid ſpirit, together with a black, thick, heavy, pitchy oil, that fits 
to the bottom 7 all the former liquors. And, laſtly, how great ſoever the fie 
be now made, there will remain behind a black, inodorous coal, (retaining about 


| three parts in four of the original weight of the wood,) which, when applied u 


With ct hat 


cautions to be 


Perform d. 


the fire, in the open air, flames and conſumes away to inſipid aſhes. 


2. The fire, at the firſt, ſhould be no greater, than that one drop of 
the water may follow another, at ſuch a diftance-of time as will allow us to 
count twenty; and this degree is not then to be increaſed, unleſs the 
diſtillation intirely ceaſes. The firſt increaſe that is made ſhould only 


haſten the drops, ſo that ten may be counted in the ſpace between 


The doBtrine it 
affords. 


their falling one after another ; and thus we are to proceed gradual- 
ly, till at laſt, by a fire ſuppreſſion, the retort be made red-hot. 

3. The acid ſpirit, which aſcends along with both the oils, may be ſe- 
parated from them by the filtre ; and the oils, left behind, be purified 
by the mixture of water, with which all acids readily unite. By this 


means the two oils may be brought together, and both the acid 


ſpirits united into one. If the vinegar, or volatile and acid ſpirit, thus 
diftill'd and ſeparated, be pour'd upon chalk, it ſtrongly boils up there. 
with, and diſſolves it; and if diftill'd off from it, affords almoſt an equal 
quantity of an inſipid water, with a large proportion of tranſparent oi 
floating thereon, which has now left its red colour, wherewith it tg 
the ſpirit, behind in the chalk. But the chalk is only thus colour d in 
its ſuperficial parts; becauſe, tho' the acid is readily drank 2 


* 
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pores of that body, any thing which is unctuous cannot ſo eaſily paſs them, 
and therefore remains upon the ſurface. *Tis the oil which thus tinges 
the ſpirit red; for if they are ſuffer d to ſtand for any long time together, 
the oil will fall to the bottom, and leave the ſpirit above it limpid. 
Hence it appears, that oil and acid ſalts exiſt in vegetables, in the form 
of a ſoap ; and that there are acid, oleaginous ſoaps, as well as thoſe 
which are alkaline and unctuous. And this is the reaſon of the great 42 
medicinal virtues of theſe acid ſpirits: tis their ſaponaceous nature that | | 
renders them ſo ſudorific, diuretic and penetrating, abſterſive, ſtimulat- 
ing, and reſolving, as we find them; whence Mr, Boyle, and others, pre- 
ſcribe them in the quantity of a dram, when any extraordinary motion 
is to be excited in the body. Indeed, they are excellent ſudorifics in 
peſtilential caſes: and Paracelſus declares, that an ounce of this ſpirit of 

aiacum will have a greater effect in the venereal diſtemper than a 
pound of the wood, uſed in the way of decoction; but I have never made 
the experiment. Hence we alſo ſee what a ſmall quantity of latent acid 
there is in vegetables; ſince the chalk here employ d, is very little aug- 
mented in its weight, by all that it drank in thereof. Yet this 2 
ficient to keep the oil mix d with the water in the form of an acid ſpi- 
rit; for when ſeparated, or detained in the chalk, the oil was ſet looſe, 
and floated freely on the ſurface of the water. 

4. The oil which firſt riſes in the operation, is light and volatile, Nature of the 
and approaches in its virtues to thoſe obtained by diſtillation with wa- oll. 
ter, elvecially if it be once rectified or diftill d off in the ſame manner 
as they; for by this means it will be ſeparated from its acid and 
: and groſs part, and come over clear, thin, ſubtile, and of a beautiful 
1 red colour, without any diſagreeable empyreuma. Or the ſame end may 
be obtained, by diſtilling off this oil from a fix d alkali. 
F. The thick, heavy oil, made to aſcend at laſt by a very violent fire, Nature of the 
ſticks like pitch to the bottom of the receiver; and is more fetid and cauſtic /d oil. 
than the former. The ſtronger fire has impreſs'd an empyreuma upon 
it; and the adhering ſalts have render'd it ſharp and corroſive. But by 
being rectified, fer 15 or with water, it — ill ſcent, and grows 
more mild and fluid, and comes nearer up to the nature of the firſt oil; 
from which it only differ d on account of the greater change brought 
upon it by the fire, and its conſequent participation of more princi- 
ples of the ſubject. Ns | 5 

6. Hence we ſee, (I.) The tenacious or glutinous nature of water ; 3 wes of 
which adheres ſo cloſely to plants, as not to be diſcovered in them after * 
they are dry, till they come to be expoſed to the fire. If guaiacum, or 
any other durable wood, were kept for twenty years, or longer, and 
then diſtilled, it would afford a conſiderable quantity of water; tho' be- 
fore the operation it appears to be abſolutely dry, and as hard as iron. 
Whence it ſhould ſeem, that water is neceſſary to be mix'd with the 


other principles of vegetables, in order to their preſervation ; and that 
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to ſeparate it from them, would tend to the deſtruction of the whole con: 
crete. (2.) The nature of the acid latent in vegetables; whole office it 


appears to be to preſerve them from corruption, and the worm, and 
render them firm and durable; to which end it is made ſtrongly to ad- 
here to their oil, which prevents it from flying off. For if any wood, 


containing but a ſmall proportion of oil, be kept for ſeveral 
afterwards diftill'd, it will afford no acid ſpirit. This aci 


than that ſaline matter which affords it. 


. 


F and 


of vege- 


tables differs from their fix d alkali, as being generally more volatile 
Thus recent lignum wits 


affords a large quantity of acid by diſtillation, and afterwards its fix d 
ſalt by caleination; but ſome plants yield a volatile alkali firſt, and 
leave no fix'd falt behind. (3.) The nature and matter of ſmoke and 
ſoot, which are only the more volatile parts of the fewel, or the water, 


eſſential oil, and acid ſpirit of vegetables, made to aſcend 


ther in 


vapor or fume, and afterwards condenſed into a light, ſoft, black, 
ſpongy matter, of great medicinal virtues, and affording a fine volatile ſalt 


by diftillation. 


Whence we learn how the ſharp ſmoke of wood comes fo 


eatly to affect the eyes and lungs. (4.) The reaſon of the method of dry- 


ing and preſerving the fleſh of animals by ſmoke. 


For the acid ſalt of the 


fewel employ'd in the operation, being thus made to inſinuate into the pores 
of the ſubject, it prevents their corrupting ; and, according to its own 


nature, turns them of a red colour; - whence thoſe herrings, or other 
fiſh treated in this manner, are ſuppoſed to be the beſt cured, which ap- 


pear the reddeſt. (5.) The ſeat and cells of the oil, the water, and the 1 
rit in vegetables; which appear to the eye, by examining the coal. (6.) The 
nature and properties of Helmont s everlaſting coal. Helmont pretends to 4 
wonderful ſecret, ſo as to make a coal keep burning for ever, in the midf 
of a moſt violent fire, without appearing to be at all conſumed ; but, in 
reality; his'method is no other than that of our preſent proceſs ; whereby 
the remains of the ſubje& may be kept ignited, withour burning out, 
till air be let in upon them. And tho' this has been thought a ridicu- 


lous 


paradox in Helmont ; yet I myſelf have, for the ſpace of three 


days and three nights, kept ſuch a coal, conſtantly urged with a very 
ſtrong fire of ſuppreſſion ; after which it has till remained black and 
unconſumed ; tho? the leaſt ſpark applied to it in the open air, would 
inſtantly make it burn out, and reduce it to aſhes, which, unleſs the ſub- 


ject were green, would be almoſt inſipid. 
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PPC 
Pxbibiting the manner of reſoleing dry, alkaline VEGETABLES, | 
per ſe, imo their component parts ; viz. a Water, à Spirit, - 
- kinds of O11, an alkaline, wolatile Salt, and a Coal; in the 
treatment of MousSTARD-SEED. .. Ws 


1. Fü. glaſs retort, almoſt up to the neck, with freſh, ſtrong and rip The proce/ 


" 
> 1 n 
EY. + 


2 


7 


muſtard- ſerd, that has been gently dried; and cautiotiſy proceed to 

ftillation in a ſand-heat, with the ſame degrees of fire, as in the laſt pro- 
ceſs. Den there will come over, (1,) An acrid, fetid water, of a 8 
liar empyreumatic and cadaverous taſte and ſmell ; but neither acid nor un{tuons. 


+ * 


2. If the ſpirit which came over ſecond, be again diſtilled with a gen-. nature and 
tle heat, it will yield a copious,” volatile, alkaline or urinous ſalt, like leber 9%: 
that of animal ſubſtances. And as for the oils, they may r 


kaline ſalt will here conſtantly be found mix d with them. That ſich 
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muſtard, t, the ſpurges, euphorbium, and, perhaps, all the poiſe 
nous plants of Africa, when fully ripe, well dried, . 3 . 
3. The volatile ſpirit and ſalt of our preſent proceſs; are very heating 
Medicinal uſes penetrating, aperitive, and approaching to a cauſtic nature, or thi 
of the produc- of fixed alkalies, but of contrary properties to acids. This makes then 
n. exceeding uſeful in medicine,” where they ſupply the place of animal ſpi 
5 rits and ſalts, as thoſe of harts-horn, urine,"\@c.. in all caſes where the 
; active principles of the body are langyid; but nat ſo where oils or (alt 
already ' abound. Thus they are ſerviceable -in phlegmatic confliy- 
tions, or the ſcurvy proceeding from an acid — 3 as acids are n 
that which proceeds from a predominating alkali. ; in caſe of a lentory 
the blood and juices, which prevent, or retard. the digeſtion of th 
aliment, or its converſion into blood; and in ſmall obſtructions « 
other caſes where there are no ſigns that the humors are already 0 too 
alkaline à nature; which may be known by. a fetid breath, a ſe 
phulous conftitution, the corruption and putrefaction of any par d 
the body, or an univerſal fetor ; in all which caſes, acids are the rene 

| rn A ode 
Medicinal uſes 4. Hence we have a juſt foundation for diſtinguiſhing all vegetabls 
of the nook into two different claſſes; viz. thoſe which yield At acid, and ſud 
as afford a volatile alkali, by diſtillation ; Which diſtinction is abſoluteh 
requiſite to our making a right uſe- of the vegetable part of the n+ 

aeria medica, and employing ir with any Ns advantage, or {a 

in the practice of phyſic. All the plants which afford a volatile alk: 
line ſalt, are properly preſcribed. in cold, pituitous caſes, where a fret 
ting, corrupting acid, or muriatic ſalt abounds ; but where the bile 
too acrimonious, or the texture of the blood too much diſſolyed a 
| broke, or diſpoſed to putrefaction, they are by no means to be uled 
On the other hand, thoſe herbs which afford an acid. ſalt in diftilly 
: tion, are properly ordered in all putrid or peſtilential caſes; and whats 
ſomething ſurprizing, even the venereal diſeaſe is beſt cured by acid ir 
getables, ſuch as the woods of ſaſſafras, guaiacum, box and juniper; 

15 rendered worſe by alkalies: ſo that I, cannot agree with 
who would have the ſpeciſic cauſe of it to he an acid. I once had! 
patient ill of this diſtemper, in whom I was obliged to make uſe of ve 
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PROCESS © XXXL. 


bibiting the four ways of ſeparating diſtill d O1ts from "46h 
3 ge » de 2 ſpirit ; viz. by the filtre, decanta- 

tion, or inclination, abſorpſion, and the ſeparatory ; with the 
| method of purifying, preſeFoing, and oonverting them inte 
 ROSIN | Go pb, > 


* 


. T a piece of thin cap- paper into the form of a concave cone, mbiſten it The proceſ+ 
7 with warm water, and place it in a glaſs funne!; then if a mixture of 

water, vinegar, or ſpirit, and oil, be poured into it together, all the former 
will paſs through, and leave the oil behind; provided the paper be not ſuffered 
to dry, and the operation be ſtopped when the reſt are run off. But if the pa- 
per were moiſten d in oil, then the oil itſelf wou'd firſt come through, and leave 
the water, ſpirit and vinegar behind. And this is the method of * oils 
by the filtre; which us employ only when the oils are not very coſtly ; becauſe of 
the waſte, (2.) When the oil to be ſeparated is coſtly, but ſo light as to float 
on water, pour the mixture into a bellied glaſs, with a long and flender neck, 
and of ſuch a ſize, that the _ may perfettly fil it ; then plunge the. veſſel 
_ i warm water, to diſſolve or liquiſy the oil, and make it all riſe to the top; 
_ / that by gently inclining the glaſs, it may be poured off pure from the other 
_ /quors into a vial; but if any oil ſtill remains behind in the glaſs, pour hot 
_ water into it, whereby the oil will be made to aſcend to the neck; and thus it © 
nan be ſeparated, even to the laſt drop. (3.) When the rich oil is htavy and 
finks in water, let the other fluids be firſt groſiy pour d off from it; then fill a hel. 
bed vial, that har a lender neck, with the oil and the liquor that adheres _ 
_ thereto, and place it in ſome warm water, to diſſolve the oil from the fides of 
= the veel; ly which means, alſo, the lighter parts of the mixture will be forced 
from it, and ſuim upon the ſurface thereof, ſo that it may eafily be imbibed, 
and clean taken off, by degrees, with a wreathe of paper, firſt moiſtened in wa- 
ter, and ſqueezed out at every time, ſo as to leave the oil pure, in the belly of 
the glaſs. (4) Or elſe, in general, we may make uſe of the ſeparatory, 
_ which is a belied glaſs, that riſes with a narrow neck, but deſcends in a 

= /cnderer, conical tube, perforated at the end; into which the mixture being poured, 

be oil will ſettle at the top, if it be light, or fall to the bottom, if it be heavy. 
Ia the former caſe it may be decanted, or elſe the lighter parts being ſuffered 
oo mf from it, the oil at length may be. ftopp'd in the ſlender ſhank, by ap- 
= Ping the pulpy part of the hand or finger fully and cloſely ro the upper oriſice, 
= to hinder the current of the air, and afterwards ſu ering the oil to run into a 
different weſſel ; or if the oil fall to the bottom of itſelf, it may be permitted to 
ru out firſt; the courſe of the other liquor being prevented as before. And 
here alſo the oil that adheres to the fides + the glaſs, may be waſh'd and 

2 melted 


—- 


Cautions and 2. When the eſſential oils of vegetables have thus been thoroughly 
direfion relat- depurated, tis very uſeful to mix a ſew drops of pure ſpirit of wine, 


ing thereto. 


Nature of the 
productions. 


ſpirit of vegetables, which reſides in their eſſential oil. But ſpirit of wine, 
prepared without the aſſiſtance of any fixed. alkaline body, will-prerent 


glaſſes exactly cloſed ; otherwiſe their ſubtile part, or Ar PHT fpi- 
ca 


Proceſſes upon-I/ egetables.. 


melted down by hot water. But great care ought to be had in thus Separating 
efſential oils ; for unleſs they are made very pure, and entirely freed from they 
water, ſpirit, or vinegar, they eafily corrupt, and "grow mucilaginous, „ 
mouldy. | TIE Aw | 


2 


rectified without the addition of alkalies, with every ounce of then, 
in order to preſerve and keep them in perfection. Some late writers 
have obſerved, that alkalies take off from the fragrance and peculizr 
flavour of theſe oils ; and, indeed, they ſeem oppoſite to the native 


our oils from degenerating, or running into roſin, and defend then 
from that rancid taſte, mouldineſs or ropineſs, which a little water leſt 
an e. them would, otherwiſe, ſoon occaſion; after itſelf is once cor- 
J oth mos THY Bar VR I Gag A Ny | | 

3. Theſe eſſential oils, whether light or heavy, ought to be kept in 


rit exhales, whence they become taſtelefs and inodorous, and ſcarce knou- 
able from one another, And thus too, by ſhaking them well with vam 
water, this will become ſapid, odorous and milky, as the oils loſe ther 
peculiar taſte and ſmell ; and if the operation were frequently repeated 
with ſuch water, they would at length loſe all their force; and thol⸗- 
which were different oils at firſt, appear as one and the ſame. 

4. All oils are thicken'd in their conſiſtence, by age, heat, or repeat- 
ed diſtillation; and at length, after ſome years, by bare" reſt, come to 
appear in the form of balſams, or roſins. Thus, having once reci- 
fied ſome oil of turpentine, in high veſſels, till it appeared like pur 
alcohol of wine, in order to preſerve therein ſome very curious anato- 
mical preparations, I found my oil, after ſome years ſtanding, was grow 
as thick as turpentine itfelf ; and, like that, had caſed over the ſurface 
of my preparations with a kind of varniſh. Yet during the whole time, 
the containing veſſels remain d cloſe cover d; ſo that none of the more 
fluid parts could eſcape. Nor can it be objected here, that the oil, likes 
menſtruum, had diſſolred ſome of the glutinous parts of the animal ſub- 
ſtances it was deſign d to preſerve; for this was far from being the caſe 
And it will alter its conſiſtence in the very ſame manner, when ſuffered to 
ſtand alone. If it were not for this diſpoſition of oil of turpentine to 
grow thick with keeping, whereby it gives a coat to whatever is lodg 
therein, it would far exceed ſpirit of wine, in preſerving anatom! 
preparations ; becauſe it never ſiets off the epidermis, as the other 
conſtantly does. | | | 
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in TURPENTINE. 


the manner of . 
Ort, a Roſin, and 


Balſams into Vinegar, reo 


- 


olophony ; by an example 


I OI 


I. A A ELT native turpentine, over a gentle fire, til it flows like water, The ere. 


and carefully pour it through a hot Junnel, into a glaſs retort made 

warm to receive it, ſo that no part thereof may ſtick in its neck, and the retort 
remain but two thirds full; then lute on a receiver, and cautiouſly begin the 
by flow degrees ; and there will 

% acid ſoit, or vinegar, which will 
mix with water ; then the fire being a little raiſed; (2.) A fine, limpid, ſub- 
tile, penetrating, and aromatic oil, the lighteſt of all fluid, except ſpi- 
of wine; whence it has obtained the name of atherial oil. This aſcends, 
(3.) What now remains behind in the retort, is 
a vifcous, tranſparent, red ſubſtance, or roſin, which is inflammable in the fire, 
ſoluble in oil, or rectiſied ſpirit of wine, but will not mix with water; it alſo 
grows hard in the cold, liquifies with a ſmall degree of heat, is very penetrating, 
and capable, by mixing with the oil and vinegar before ſeparated" from it, of 


diſtillation in a ſoft ſand-heat, increafi 
come over, (1.) A pellucid and grat 


rit 
mix'd with an acid ſpirit. 


the fire 


being reduced to turpentine again. (g.) With a-fire of ſuppreſſion, there will  -. 


aſcend, whilft the matter crackles in the retort, a very red oil, mix'd with. 
acid ſpirit ; and at laſt a blackiſh, thick, fetid, heavy one, which fins through 
the other liquors to the bottom of the receiver; having almoſt the ſame conſi- 
ſtence with the turpentine itſelf. (5.) T bere now remains behind a tranſparent 


body, call d colophony, which, when cold, is as brittle as glaſs; but capable 

melting with a ſmall degree of heat. Colophony is no more thau rofin, boiled till it 
becomes very tranſparent and brittle, ſo as ſometimes to crack ſpontaneouſly. It 
therefore differs from rofin, only in being leſs viſcous, leſi eaſy to dilſolve, but 


harder and more brittle, whey cold. 


= 


2. This proceſs wilt produce the fame effects, and exhibit the ſame 
phenomena, in all forts of balſams; as thoſe of Mecha, Gilead, &c. 
which all formerly went under the name of turpentines, as we learn 


from 


* When the neck of a retort is too Ong, 
or its orifice too {mall to receive the ſubject, 
without the uſe of a funnel, or without loſs of 
time in getting of it in, 'tis uſual ro take off 
a part of its neck, and ſo make a wider ori- 
fice, by means of a ring of iron, made glow- 


ing-hot in the fire, and directiy applied to the 


| 


Theophraſtus, IT have perform'd it upon a great variety thereof, and 
could never find any thing alkaline or inflammable to riſe firſt z but con- 


noſe of the retort, ſo as exactly to fit it all 


round, which will make the glaſs crack, and 


break off in the part deſired. The fame end 
may likewiſe be obtain'd, by tyi 
tight about the part of the glaſs to be cut off, 
that has firſt been rubb'd over with ſulphur, 
and then ſetting fire to is 
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ſtantly a ſpirit that would make an efferveſcence with alkalies. The 
fire muſt be made very gentle at firſt, in order to obtain this ſpirit; 
for otherwiſe it will be loſt, or never appear diſtin. All manner of 
genuine balſams and turpentines liquify with a ſmall degree of heat; and 
may be reſolved into their ſeveral. principles by diſtillation; but is 
otherwiſe with wax, which is eſteemed a ſpecies of balſam. The ſubject 
_ 3s firſt melted for the convenience of pouring it into the retort, without 
touching the ſides; for if any part ſhould ſtick in the neck, it would 
preſently be driven over into the receiver; without any ſeparation af 
parts. And this is alſo a reaſon for heating the receiver; vis. to prevent 
the turpentine from. ſticking to its ſides; as alſo to keep it from being 
orack d by the hot balſam. Care alſo muſt be had not to fill it too high 
with the fabjes:; for in that caſe a flatulent matter riſing from it, is apt 
to break the glaſs in the time of diſtillation. 3 
1 „ 3. Recent turpentine: may to much greater advantage be diſtill d pr 
| ble to advan- veſicam, with a large quantity of water; by which treatment it will al. 
cage. ford the ſame productions, in the ſame order. And this is the method 

commonly practiſed by the druggiſts, to obtain oil of turpentine in la 
quantities, with expedition; for the refrigeratory uſed in diſtilling b 
the alembic, greatly quickens the operation. And the boiled turpentine 
remaining at the bottom of the ſtill, is what they ſell for roſin; and which 
being for a conſiderable time kept in an open veſſel, will at length tum 

= to colophony. | 8 Oo | 

_" Virtues and 4. The grateful, acid ſpirit, or vinegar, which firſt comes over, is, when pu- 
you the pro-rified from the other principles, highly refrigerating, aperitive, diuretic, ſu- 
48 dorific, balſamic, or preſervative from putrefaction; and one of the beſt 
medicines we have in nephritic caſes, eſpecially when the ſtone is lodg d 
in the kidneys, or ureters; and for quenching: thirſt. It appears to be 
the ſame production as we firſt obtain, by. diſtillation, from /ignum vita; 
but it retains much leſs. of the empyreuma than that. All kinds of 
balſamic woods afford an acid ſpirit, which is the volatile, oily ſalt of the 
vegetable; whence it appears very probable, that the acid ſpirit of guaia- 
eum is of the ſame nature with the firſt ſpirit of this proceſs; being at 
forded by the balſamic or terebinthinous parts of that wood. Accord- 
ingly, if mix d with water, and injected, giy ?-z-wiſe, in a gonorrhea viru. 
lenta, tis an admirable medicine; and of very great ſervice in caſe of 

venereal ulcers, ſpots, and puſtules. ; _ 
5. The fine æthereal oil is an admirable diuretic, healing, relaxing, dil 
cutient, anodyne, ſtyptic and balſamic medicine. Its diuretic virtue 1510 
great, that if only a fingle drop of it be drank along with any other li- 
quor, it will, in the ſpace of a quarter of an hour, give the ſcent of vio- 
lets. to the urine; and would have the ſame effect by being barely rub- 
bed upon the abdomen. We have an extraordinary inſtance of its diu- 
retic virtue, in an accident that befel an 'apothecary's ſervant in Holland, 
who, miſtaking a bottle of this oil for ſome other drinkable liquor, too 


a draught thereof to quench his thirſt ; upon which he ſoon after fell 
| | into 
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into a diabetes, attended with a violent profuvium ſeminis, that proved 
_ exceeding difficult to ſtop ; and left an ill effect behind it, which the 

erſon felt all his life after. Hence, tho it may, when properly uſed, be 
ſerviceable in the venereal diſeaſe, yet being apt to over-relax the veſſels, 


it requires a deal of caution in the management; and thoſe of a tender 


and delicate conſtitution may ſuſtain great damage by an unskilful uſe 


thereof. *Tis obſervable of this oil, that being ſhook together with the 


acid ſpirit which riſes at the ſame time in diſtillation, they will make for 


a ſeaſon a milky mixture, like oil and water; but the oil preſently 


frees itſelf, and mounts to the top. Whence it appears, that ſome of 
thoſe principles which were united in a vegetable cannot be brought into 
conjunction again, after they have once been ſeparated. And as this oil 
will not mix with water, it appears not to be of ſo ſubtile a nature as pure 
ſpirit of wine. This oil has ſuch a power to heat the body, that who- 
ever anoints the extremities of it therewith, may travel unhurt by 
the froſt of the coldeſt countries. It alſo reſtores the limbs of ſuch as 


have been frozen; and if externally uſed, by way of prevention in the 


winter-ſeaſon, keeps the feet and hands free from kibes, chaps, and 
chilblains; as it excellently cures them, after they are perfectly form d. 


And internally taken in the quantity of a few drops, it has the power, 


upon account of its warmth, to put by the cold fit of an ague. And in 


all caſes where the tendons are ſhrunk and contracted, or the limbs 
are withered, dry d up, and render d ſtiff or immovable by wounds, 


fractures, Cc. this oil has ſuch a relaxing virtue, that being rubbed in 


upon the part twice a day, with a warm hand, before the fire, it greatly 
conduces to reſtore them to their natural ſtate. It is ſo diſcutient too, 


that being rubbed upon cold or hard, ſcirrhous or cancerous tumors, in 


the glandular parts of the body, it will reſolve them, bring them down, 


and diſperſe them. Tis likewiſe a moſt incomparable anodyne, and, 
perhaps, the beſt that is afforded us by chemiſtry ; for when applied hot 


to any lacerated or mangled nerve, tho the pain be ever ſo great, and 


the ſymptoms ever ſo threatening, it ſoon ſtops them all, like a charm, and 
gently conſtringes, criſps up and warms the injured part, and pens 
it from corruption. The ſtyptic virtue of our æthereal oil is ſo 


| N 
that it ſtops a hæmorrhage like an actual cautery; for which reaſon tis 


uſed by chirurgeons in caſes of amputation, where the large blood-veſlels 
are cut aſunder. For pledgets dipp'd therein, being applied ſcalding-hor 
to the mouths of the bleeding arteries, it proves very effectual in cloſing 


them, at the ſame time as it defends them from farther injuries; as in- 


flammations, gangrenes, Oc. Laſtly, this oil is no leſs remarkable for 


10g 


its balſamic virtue, than for all the reſt. Any vegetable inſect; or 


fœtus ſuſpended in it, may be preſerved unaltered, or uncorrupted for 
a great length of time. Ben the human body, if twice or thrice dipt 
therein, then ſuffer d to dry for a few days in the open air, and after- 
wards dipt, and dry d again for ſeveral. times ſucceflively, may, hy this 

means, 
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means be kept, as it were in caſe of glaſs, for many ages, without al: 


tering its external form, or appearance. This method of embalming wa; 


unknown to the Egyptians; and far exceeds all thoſe they were poſleſſed 


of. Yet this is not without its inconveniencies; for the ſmell of the oil is 
unpleaſant; and, beſides, tis very apt to be ſully d and obſcured by any 
duſt that ſhall fall upon it: and, in time, it returns to turpentine again; 
bating for the loſs of its acid ſpirit. | THEY 
6. The thick red, or blackiſh, viſcous oil, which comes over laſt, is 
upon account of its conſiſtence, leſs tractable than the former; and not 
ſo rich in medicinal virtues: tho' in Tome degree it abounds therewith, 
If this be mixed with ſpirit of nitre, it makes an exploſion, and turns 
9 late. 2 R 
7. There appears to be no very great difference between the roſin and 
the colophony of our preſent proceſs. If the roſin be uſed internally, 
it ſeems to act much after the manner of turpentine; proving diuretic, and 
preſently giving a violet ſmell to the urine. - On: account of which pe- 
netrating virtue, turpentine is ſcarce inferior to any other native bal- 
ſams for medicinal purpoſes. But colophony is, on ſome accounts 
preferable to roſin; as, particularly, in long preſerving the bodies of 
vegetables, inſets, or other animals unaltered; for which purpoſe it 
ſerves almoſt as well as amber. We are beholden to Mr. Boyle for this 
diſcovery ; who tells us to melt our colophony gently,' and then to dip 
our ſubje& therein, as it hangs pendulous from a' thread, and ſoon take 
it out again to cool; whereby it will gain a caſe, which by repeated 
immerſions may be increaſed to what thickneſs we pleaſe, So that 4 
beetle, a lizzard, or a frog, for inſtance, may thus be made to appear 
as if it were included in a lamp of amber. But ſuch preparations 
ought to he kept in a place free from duſt; otherwiſe the colophony vil 
be cover'd over therewith, and loſe of its tranſparency. Colophony, allo, 
is an incomparable remedy to cauſe a cicatrix in the nervous, membri- 
nous, and bony parts of the body, when they are laid bare. For when 
well boiled, it may, after tis thoroughly cooled, be reduced to a molt 
Fubtite powder, which being ſtrewed upon ſuch wounded parts, vil 
have a very great effect in healing them up. When applied in this 
manner, and oy covered over with clean, dry lint, itſelf preſently di- 
ſolves, prevents the rife of ſungous fleſh, excellently defends the bone 
from being corrupted or fouled by the matter, or corroding ichor of tie 
wound, fills it up with ſolid fleſh, and skins it over. Where the ſmall 
membranous veſſels, or nerves of the body are cut or bruiſed, no bet 
ter medicine can be employ'd; and I could ſcarce ever cure contuſions on 
the tibia without it: for when the bone is here laid quite bare, pla 
ſters are apt to cauſe much miſchief. In all wounds of the periofteun, 
it has never fail d me once. It conſtantly heals without ſuppurating 
and I have performed many extraordinary cures by its means, eren 
in old, ftabborn ulcers, where tis very difficult to induce a cicatrix, 
prevent a relapſe. | Ts | 8. Hence 
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Proceſſes upon Vegetables: I05 
Fe 8. Hence we may learn, (1.) That a volatile acid ſalt, or ſpirit is, See 
_ todged in all the native balſams of vegetables. . (2.) That this ſalt may eg way ic 
bodbe ſo diſſolved in the oil of the balſam, as to he one body there- 
= victh. (30 That balſams change into oil, when deprived of their acid 
and roſin. (4. That balſams change into roſin, when deprived of their 
ca cid and oil. (5.) After what manner the ſeveral degrees of the ſun's 
5 heat act upon oils, balſams, roſin, and pitch. (6.) And laſtly, why 
| thoſe trees which are green in the winter, abound moſt in balſam. For 
all ever-greens,, as the pine, the ſir, the yew, the box, the ſavin, the 
juniper-tree, ©c. ſtand in need of a greater quantity of oil, or balſam, 
to entangle and hold in the vivifying, acid ſpirit, which is the cauſe o 
their perpetual nneſs; whilſt other vegetables, which wanting this 
2 are not fo full of balſam, languiſh and wither in the winter 
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Exbibiting the manner of reſolving dry BALS AM, collected 
by animals, into an acid Spirit, and . a Butter, or Oil; 
by an example in Wax; the only. known. produttion of 


1. ALF fill a glaſs retort with fine wax, cut into pieces ſmall hi The 8 
I to IS as mouth thereof, throughly. diſſolve it with a 3 FEE 

and pour clean, dry, and warm ſand upon it, to fil the remaining part of the 

retort up to its neck; then Jute on a receiver, and proceed to diſtillation; in a 

ſand- e, with a erp af ah There will come over, (I.) an acid ſpirit, 
a very nauſeous taſte, and a peculiar, fetid, and empyreumatical ſmell ; 

omething like what aſcended firſt in the diſtillation of turpentine ; but more diſ- 

agreeable to the palate ; (2.) upon raifing the fire, an oil, or butter that 

will congeal in the cold; and gener appears white,” ''(3.) And with 

a fire ſuppreſſion, the whole remaining quantity of the wax, which appears in the 


* 
2 


a 
* 


2, In the laſt article, that of riſing entirely in diſtillation, wax differs n name. 
from all other balſams, which may conſtantly be reſolved into their princi- 
ples; and always leave ſome feculent, or terreſtrial part behind them. 
The oil, or butter, is likewiſe ſingular in this, that it loſes nothing by 
; ated. diftillations, but becomes every time more thin and limpid, 
Ws, without depoſiting any faces ; whereas all other oils conſtantly grow 
WE thick and foul, and leave an earth behind them by cohobation. Bur the 
bdutter of wax, diſtilled over three or four times — appears like 
W oil of turpentine, and will not congeal, grow foul, or depoſite a ſedi- 
ment. 
, 


WD I; 3. Wax 


Nature of the. 3. Wax appears to be no more than an unctuous humor, ſweat out at 
hel. the pores of vegetables, and lodged in ſmall quantities upon the ſur- 
face of their leaves and flowers; where tis afterwards thieken'd by 
the ſun, and ſcraped off by the rough feet of bees, which are the on- 
ly animals fitted for that purpoſe : and theſe barely collect and ſcrape it 
off from plants, for their particular uſes, and carry it in their feet to their 
hives, without receiving it into their bodies, or, perhaps, ſo much as their 
orge. If we examine a piece of to with a microſcope in the 
fader, we ſhall find its leaves cover'd over wich yellow globules, 
which are the wax, that cauſes them to feel rough and clammy, ur 
ſick to the fingers when touched. Whence we may learn, that many 
fabulous things have been told us of wax, by ſome writers upon the 
materia medica; and that in reality it does not belong to the claſs of ani- 
mals, but vegetables. Indeed, it ſeems to be a kind of camphire, like 
which, upon diſtillation, it leaves no fæces, but proves perfectly volatile; 
. and grows white by being boiled in change of water.. 

22 of the 4. Hence we ſee there are balſams, or oils lodged in vegetables, which 
s may be totally raiſed in diſtillation, , without ſuffering any ſeparation in 
their parts, and ** retain their oleaginous nature; which renders the no- 
tion of camphire more familiar to us. And, indeed, there may be: 

great difference between the ways wherein oils are lodged in plants. 
Medicinal vir- 5. The rectified oil of wax is poſſeſſed of great medicinal virtues; being 
tues of the pro- of a nature between the expreſſed oils of ſeeds, and the æthereal oil of 
duction. turpentine. "Tis emollient, laxative and anodyne. When carefully 
wah ' d, and depriv d of its ill ſcent, or acid ſpirit, by fhaking it with 
water, tis an excellent remedy ; being uſed externally, in caſes where the 
limbs are * ſtiff and inflexible ;..or where the juices are thicked and 
condenſed, fo. as to form hard tumors; for it wondetfully ſupples, re- 
laxes and diſſolves. In France they have found it very effectual in cal 
of coſtiveneſa, attended with ſevere pain; for the relief whereof they 
only anoint the abdomen with it; which ſo mollifies and relaxes the 
fibres, as to procure an eaſy paſſage to the excrements downwards Tis 

likewiſe an extraordinary . remedy, for chilblains, chapped nipples, 
all cracking and dryneſs of the skin, whether of the face, lips, hands e 
feet; provided, as was ſaid before, it be firſt well waſh'd with warm wa 
ter, which will diſſolve and take up its acid part, and clear it from a} 

adtering fordes;: . 6 fee 9 
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Exhilitiag the manner of preparing, Elæoſacchara, or Sugar- 
0 __ - g . 1 | 

balſams; with the produttions of the preceding Proceſſes. 
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1. O ecivht parts of the ſſusſt, diy, hoaf-ſugar, reduced" to 1, add The proceſs. 
„L of age rol Hd Gd the rogerher, in pore 

or glaſs- mortar, for a confiderable time, ſo as werfe to ip them into 

one boch, or Elæoſaccharum; which is to be kept in a dry, clean glaſs, cloſe 

ſtopped, and defended from the ar. * 


2. If che oil be ſtrong, or violently hot, as that of cinnamon, for inſtance, n per- 
eight _ of it may be ſufficient for an ounce'of ſugar; for both its able ro advan- 
ſcent and taſte are greatly augmented by the operation, if perform d lg. | 
in a mortar that is cloſe; ro hinder the avolation of its fine, fragraut, aro- 
matic parts. And if chis be done, the longer the operation is continued 
the more — be. will Tr F 4 a 2 1 

3. How eaſy and flig ever this proceſs may appear, its uſe is very T's exc | 
extenſiye; as teaching us the way o e e e Git Tub TE 
ancients, who were unacquainted with ſagar, and the method of .diſtilla- 
tion had, neverthelefs, their nixi-txavny, or honey-balſam, inftead of our 
eleoſaccharum ; but could never prepare it to the advantage that we do; 
they being obliged to we oils by expreſſion, for thoſe we gain by diſtil- 
lation, which contain the moft medicinal part of vegetables. But theſe- 
being of themſelves too fiery to be truſted atoner6 mix with the juices of the 
human body; this proceſs ſnews an admirable way of converting them 
into a ſoap of great medicmal virtues, which may be very commodiouſly 
adminiſtred, and with all deſirable advantages. By this means we can, 
ar any time, preſently mix any eſſential oils with water, wine, or What 
other liquor we pleafe, and fo render them potable, without at all im- 
pairing, nay, in reality, greatly improving their virtues.” And when 
once ſuch a medicine is prepared, it may Jong be kept in 'polleſſion of 
its full virtues, tho” carried into the remoteſt regions; being commo- 
diouſly portable, and at all times fit for immediate ſervicſee. N 

4. Tis a common opinion, that ſugar is prejudicial to the body; but e ef be 
whoever conſiders the nature of it, will find it poſſeſſed of many excellent me- Sabjad, and 
dicinal virtues ;and' that, like afl other wholeſom things, it proves hurtful Production. 
only when ufed too freely. It appears to be the eſſential, or native 
ſalt of the ſugar· cahe, mix d with a certain proportion of oil, which 
renders it inflammable. It melts at the fire, diſſolves in water, and is 
ſapid; conſequently it poſſeſſes all the properties of a ſalt: ſo that it ſeems 
to be an unctuous ſaline body, or a 8 of natural ſoap. I am 551 
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fore ſurprized that any phyſicians ſhould give into the common opinion 
olf its belag unwholſom, or filling the bode with-phlegm, or other fl hu. 
mors ; for it certainly reſolves, relaxes, attenuates, and proves ſervice- 
able in all diſtempers proceeding from a viſcid cauſe; is able to diſ- 
folve any glutinous, gummy, or oleaginous ſubſtance in the body; fo u 

to render it eaſy to unite and be carried off along with the more aque- 
ous juices. Tis on this account that it conduces to take'down the un- 
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1 ; 1 wieldy bulk of fat, groſs habits, or over-fleſhy ons ; and proves of 
diſſervice to. ſuch as are too lean and m hus alſo, in the ten- 


A der bodies of infants, .it may, when uſed too freely, bring on the 
= rickets, by over-relaxing the. veſlels, and diſſolving the humors. It 
—_ . is, indeed, . prejudicial to the teeth, as being a kind of ſharp, - penetrs- 
þ | ting ſalt ; and if applied to the naked nerves, or carious bones, ſome- 
+  - rimesccauſes intolerable pain. But, to ſpeak freely, there is no 

ble ſubſtance whoſe nature is harder to determine than that of fügt 
It cannot properly be called a falt, becauſe it burns all away in the fire; 
not an oil, becauſe it readily mixes with water; not a foap, becauſe 
ſaponaceous ſalts can hardly. be brought to ferment, as this eaſily may; 
after which it affords an inflammable, inebriating ſpirit, by diſtillation; 
bdut whencrude, an acid one, capable of extinguiſhing fire. It alſo diſſolves 
n the open air, and runs into a ſyrup, that by ſtraining becomes tranſpe- 
rent; and what is more r aſterwards ſhoots, into cryſtals. 
*Tis not only ſaponaceous it ſelf, but, as we find, has alſo the fi- 
culty of 5 ! oils to ſoap. If this were done with fixed alkali, and 
in the diſtilld oils of vegetables, they would loſe all their fragrant ſcent 
and taſte.by the mixture ; both which are improved by unicing with ſugar. 
It is alſo eaſy to ſeparate and recover the eſſential oil from the ſugu, 
_wherewith it was thus. mixed, by pouring warm water to the elzoſacchi- 
rum, and diſtilling it off by retort, or alembic. All ſaponaceous 
bodies have the faculty of diſſolving oils.; whence we may learn, thut 
- ſugar is of a faponaceous nature; for by being ground, and thorough! 
united with them, it breaks their parts ſo fine, that they will now rake 
away, or waſh. out with water, ſuch ſpots in garments, as they would be- 
fore occaſion. Thus we ſee that diſtilled. vegetable oils, when once, by 
fermentation and diftillation, reduced to inflammable ſpirit, will no lot- 

| ger leave their marks upon cloths. _ SED 
= the . F. With elzoſacchara, prepared after the manner of the preſent proceſ, 
| we may make a variety of medicines, ſuitable to the various intentions 
_ of the phyſician, and endowed with the medicinal virtues of what plant ve 
pleaſe. Thus, in order inftantly to obtain a rich cordial, to ſupport a peri 
under the greateſt depreſſion, or even in the agonies of death, diſlolve 4 
ttle of theelzoſaccharum prepared with the eflential oils of cinnamon an 
orange, or citron-peel, in cinnamon-water, and this will directly afford * 
This might furniſh the with. xeen t illiterate tradeſi® 
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monly fold in them; and tis pity. the hint cians. ; 


. Active and particular virtues of the united together; whence. it is 
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Exbibiting the manner of preparing Mzvrcartd Lravors, 
with rhe produttions of the preceding Proceſſes, © _ 


4 4 
6 3 - 


4 of 2 grind them in a mn 2 and, by de- 
> them foxteen times their own quawity of the diftilld water, by 
2 vegetable that afforded the oil for Refs of 
as to make a. perfelũ ſolution, or Medicated Liquor. | 


So 


2. Such a mixture as this will contain, 7 perfection, all the 1. ee | 


exceedingly uſeful in medicine, and the nobleſt, or moſt powerful remedy 
that 2 d from 1 in the moſt ſuitable and conyeni- 
ent form. Tis made up of the eſſential oil, the ſalt and ſpirit of the 
ſubject, which being all the parts poſſeſſed of any particular medicinal 
virtues, are here concentrated, or brought together into one whole. 'The 
elder Helmont having obſerved, that chemiftry had invented a medicine 
capable of diſſolying all foreign matter in the body, and firengthening 
the fibres, adds, Bur, if we cannot attain to a ſecret, it may be 
* ſufficient that we make an oily ſalt ; which will have almoſt the ſame 
* virtues with the other; and, by uniting the ſalt of cinnamon with its 
oil, by a ſecret circulation, we may obtain an extraordinary medi- 
= cine.” In imitation. whereof, I contrived the preſent proceſs, 
which will furniſh us with ſach remedies, as I had rather phyſicians. 
ſhould occafienally make experiment of, than implicitly believe the cha- 
racters I cou'd deſervedly give them. Thus, to make an effeQual. 
medicine in caſe of the. colic, from a cold cauſe, take a dram of the 
eleoſaccharum of fennel, two ſcruples of the fixed ſalt of the ſame; or, 
becauſe that wou'd come dear, of any other vegetable; for, tis the ſame- 
thing, as we formerly obſerved ; and. fix ounces of the diftill'd water of 
fennel, by fermentation, mix them together for a liquor to be taken in 
the quantity of half an ounce every half hour, or oftener, if there be oc- 
caſion. The elzoſaccharum of ſavin, treated in the ſame manner, affords 
an admirable emmenagogue, or medicine to promote the menſtrual flux ; 
that of tanſy, or wormwood, one to deſtroy worms in the body; that of 
cinnamon, another to cure the green-ſickneſs and hyſteric diſeaſes ; 
that of turpentine, tho'. difficult to mix, an excellent medicine, in caſe 
of nephritic complaints, &c. After the ſame manner an incomparable 
febrifoge may be prepared for ſtubborn agues, from the elzoſaccharum. ob 
wormwood, or carduus; which, in my practice, hgs perform'd extraordi- 

3- The 
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and 3 The doſe of theſ kind 3 wi 00 repetition thereof, 

1 Th be ++ rey ro che denqanq; of the diſtem 7 . the firengrh 
us, 


of the diſtilled _ loy — Nog 8 | —_ ſpoon- 
ful 95 des rep ram or. cloves, is a ſufficient 
uantity t takes « at once In” eneral, they ongh I roken L 
2 em 5 ſtömach; and the Able 8 every br te fte rx 


caſe of an — Hen fever, my method is to give the medicated liquor 
of wormwdod, in the quantity of 4 ſpoonful, or more; beginning an 
hour or two befote the fir — * and —— the doſe once 
in a quarter bf ag houf, pie kee g in a Wͥ⁴.e 
bath, und wafting for the | NT his met devs Ito, che moſt 
Rubborn tertian, — K BEN pd indeed, or proceeds from a 
1 or ſuppuration in ſome part of — body. Ks likewiſe, 
in an obſtruction of the menſes, the 'medicated Hquor of rue, given in 
roper dofes,' at due diftanees of time, for three or four days together, 
ny the acctiftom'd period, wil, with the affſtance of a warm bark, 
uſed” an Hour banure be ro aue them Wow nk d a 
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roeeſe. 1. MKE eight parts of perfelth A EININY * ra@.of was whe 
OY wax, an one of uny odoriferons - eſſential oil; difſolve the rwo former 
Ws: yy; a elaxed, oy | pdrcellame” veſſel, over a very gentle fre, and, after the 
velſel it verioed Fron, thence, add the oil, mix them al well rogerher, and 
when the whole is perfectiy cold, it will congeal into a balſam, which is inmes 
a br Par "io pore nf di, ed, 7 Peer, and ir 

z nr.” 


4K" 5 


The Cantion 2. e ia: oil e not PA be added before the eee 

ur me ir the wax and pomatum begins to cool, left ſome of its volatile, or 

— „ N odoriferous parts ſhould, by the heat, be made to fly off. And, after 
the three ingredients are thoroughly incorporated together, the con- 
tainihg veſſel may be plunged into cold water, to haften the congelation, 
prevent any farther evapcrarion, and to render the balfam the ſtiffer, and 


„ The art of making potatum, in perfec- [a different thing * that we commer!) 
tion, fo that it ſpall appear extremely pure, find deſcribed in diſpenſatories ; as being pe 
ſtiff, white, and porous, is no inconſiderable ed without any apples, or pome-wate* 
lecret, and lies in few hands. The unguent, | It may, if a perſon has the ſecret, bebe made to 
which now commonly goes hy this name, is | great advantage, with little trouble. 


fitter 


ys mp Aa. % _ 


4 
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no way diſeolour d, but perfectiy white, - 
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fitter for keeping. A quantity of elagſaccharum, containing the due, ſpe- 
cified proportion of oil, may here be conveniently ſubſtituted for the ojl, 
itſelf; but when the oil is very odoriferous, or highly, aromatic, its 

uantity need not exceed that of half, or even a quarter of what is or- 
{red in the proceſs... The proportion of the wax may likewiſe. be; dimi- 
niſhed, where the balſam is required of a ſoft conſiſtenee, or-delign'd. to 
be long kept, or in a cold climate: for. the wax, renders the» balſam 
durable, in proportion to the quantity employ d, but at the ſame time | 
rakes off from its odour. The pomatum- ought by all means 29 be freſh, . 

3. Theſe balſams may be made! of any colqur one pleaſes, by the addig + may be 
tion of a proper pigment: for as they are deſigned oniꝝ fer externaliule,; var. 
we have no ill oonſequence to fear from the tinging ingredient, provid 
ed it be not a ſubtile poiſon : thus a fe grains of gum- lac, rubhed - fir 
with one or two of ſa ammoniac, or a little native cinnahar, ſubtiiy ground. N 
and mixed with an ounce thereof; will make them appear of g. heguti⸗ TN 
ful red; without changing either their ſœent or taſte. ; Vexdigrea te, or. | 
the pigment made of the juice of buck-thorn! berries; will give them a 
very fine green; and ſaffron ground fine, a gold colour: but this will al- | 
ter their ſcent ; and therefore gamboge ground wich a very little ſal -. 


* 
. 


oU 


1 


ammoniac, to take away its clammineſs, o the pomder of turmeric-root, . 


may be uſed in its ſtead. And by this means we may ſuit the colour 
to that of the oil of the plant made choice of ſar our balſams. 
The general method of tinging them, is this. When the wax and 


pomatum have been melted together, removed from the fire, and be- 
gin to grow cold, caſt in your pigment, well prepared, or ground fine 
in a mortar, and mixed with a little pomatum ; then keep the mixture 
ſtirring, to incorporate all thoroughly together; and foon after add 
the aromatic oil, and blend the whole into one uniform and con- 
ſiſtent maſs; keeping it in motion till it grows perfectly cold. 

4. As theſe balſams are deſigned only Þr perfumes, to refreſh the ſpi- How perſorm- 
Tits, and add vigor to the nerves; thoſe oils ought to be employed in 5 '0 the beſt. - 
their preparation, which may moſt conduce to that end. Such are the ****%* 
eſſential oils of cinnamon, orange-peel, cloves, lavender, nutmets, mace, 
ladian cedar, rhodium,” marjoram; bantm;- origanum, roſes, jaſmin, and 
the Philadelphus Athenæi, the ſcent whereof is exceeding grateful, and be- 
yond that of jaſmin-flowers. The expreſſed oils beſt fitted for this proceſs, 
are thoſe of mace, and nutmegs, the opobalſamum of Arabia, for we- 
have none that comes from Syria, and the white Peruvian balſam, which 
has a very delightful fragrance. 
J. The Hralians, who are thought to prepare theſe balſams in great 
perſection, and do it principally for the uſe of the duke of Florence; 
who makes rich preſents thereof to foreign ambaſſadors, chuſe ſome eſ- 
ſential oil, as that of nutmegs, for the baſis of their compoſitions. But: 
this they ſhake, and. waſh ſo long in water, that it loſes all its pecu- 

| liar- 


* plexy, and lethargy, ariſing from a cold cauſe ; for, - when {melt to, 
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lar odour; which is ſo far from being of any advantage to the balſan, 
that it doubtleſs proves a diſſervice chereto. For, 'as we formerly ob- 
ſerved, whenever an oil has loſt its ſpecific ſcent, it cannot be di- 
ſtinguiſned from any other common, unctuous, or fat ſubſtance. 
Origin of the 6, The word balſam is of Hebreu, Ghuldee, or Arabic extract; and 
name. from therice tranſmitted to the Greeks and Romans, as we learn from 
Florus, _- tells us, n 1 the Roman a mod — in their 
hrough the odoriferous groves of Aa. m, in Hebrey, 
| 3 wo Ma. Baal Shemin, the prince of oils. All balſams took 
their names originally from that of the valley of Mieruchumum in Sria, 
where it is found to r called Opobalſamum. This is mentioned 
by Theophraſtus, Joſephus, and others.” The genuine balſam, or Opobalſamm 
itſelf, is ſo exceeding precious, that the whole ſtock of it is appropriated 
to the ſervice of the grand Seignior ;. that perſon being adjudged guilty 
of a capital crime, who ſhall 1 ereof to foreign 


countries Our merchants bring away the of Mecha, inſtead of 
the Opobalſamum ; only mixing it with a proper proportion of the bil- 


ſam Cpu, to give it a flavour. | | | 
7. Theſe balſams may be of uſe in hyſteric caſes, in the . palſy, apo- 


he produc 
; ng 8 they are found wonderfully grateful and refreſhing. That prepared 
with the diſtilled oil of rue, is moſt proper for hyfterical diſorders; 
chat of lavender, for apopleQic, and other cephalic caſes, Cc. 
| ® Theſe eue balſams, or perfumes, which and may be fit to ener confittm, 6 
Fe a ner ery bi te e E's 
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PROCESS XXXVI. 
To ſhew that all kinds of crude Mz ar. and Marr, fteeped 


in water, will not, without a previous FERMENTATION, 
Mord a ſpirituous, or vinous liquor, by diſtillation ; but only 
one that is almoſt ſcentleſs and infipid. LN 


l any kind of meal, or ground malt, with warm The proceſs. 
uuater enough to make it of the confiſtence of panada, 

and diſtil the mixture by the alembic, with a gentle 

beat : what comes over will be only an infipid, unin- 

has flammable water, with very little ſcent, and capable 

of extinguiſhing fire. | 


AS tE<z) 2. The vapor raiſed in the operation conden- Ii nature. 
WE {es into drops, like dew, in the head of the ſtill, and does not pre- 
ſently run down in veins to the worm. The water which thus 
Wy comes over, is not perfectly pure and ſcentleſs ; becauſe all vegetables 
We contain ſomething of a ſubtile, tho uninflammable, native ſpirit ; as 
ne learn from our firſt proceſs; and ſome hereof is retained in 
We the meal or malt: bur if the liquor be Aran i has all the effects of 
nater; and not any one of wine. | 
3. Hence it appears, that what is called the firſt fermentation, or the re- The doctrine is 
duction of any grain into malt, will not - it to afford an inflammable ſpi- affords. 
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Proceſſes upon Pegetables. 


rit by diſtillation ; another fermentation with liquids, being abſolute] 


requiſite for that purpoſe. And this holds equally true of all kinds d 
— TE arora 1 comreneraond 


+ PRQ-CE $5 Nn 

To ſhew't 245 Honey made into hydromel with water, fiir 

no ſpirituous liquor, whilſs it remains CRUDE, or Uy. 
FERMENTED. ed | 


* 


The proceſs. x, | bs fa: E Native Honey with foe or fox times its own quantiy 


Firtues of the 


ſubject. 


Firtues of the 


of water, let it ſtand-to ſettle, afterwards run it through a fa. 
nel ſtrainer, and directly commit it to diſtillation ; by which means, if ta 
thirds of the whole quantity be drawn off, it uill only yield an indolent ui. 
ter, retaining ſomething of the ſmell of Honey, or the flowers from vlan 
it as collefFed, but nothing of n ſpirituous, or vinous nature; for it will nth 
inebriate, burn in the fire, nor run in veins, but form into drops, on the flill. heal 


2. The ſubje& of this proceſs is the malſum of the ancients, ſo fre- 
uently met with in their writings ; and famous for its laxative, ape- 
ritive, and refrigerating virtues; and, indeed, it ſometimes proves 4 
ſacceſsful remedy, when ſtronger and more elegant medicines have failed. 
3. The diſtill'd water of this hydromel, ar mulſaum, is recommende 
mink obſtructions and inffammations in the fine, capillary, or moſt de- 


trodudion. 
licate and tender veſſels, and, particularly, in ſuffuſions and inflan- 
mations of the eyes; being externally applied thereto, after it has been 
warm'd over the fire. And, indeed, for this purpoſe, tis a very effec 
tual, tho' a mild and gentle remedy. On which account it has been 
held as a very great fecret in Fance. | 3 © 
The doftrine of 4. This proceſs informs us, that even the moſt pure, perſect 
the proceſs. beſt elaborated of vegetable juices, will not by diſtillation afford a vinou 


ſpirit. Honey is a ſubtile juice, brought to the greateſt degree of pe- 
fection by the heat of the ſun, and all the requilite ſtages of circulation 
whence it at length comes to be. lodged in proper cells, which are a- 
ways found in the flower of the plant; whereof it therefore is the tr 
mate and moſt conſummate production. It appears to be the very mr 
row of the flower, from whence it diftils in tranſparent drops; as is plain: 
ly feen in the lily, the Corona imperialis, the aloes- plant, and other vegetables 
whoſe flowers are of the larger kind. Hence many are of opinion, tha: it 1 
the nutriment of the embryo in vegetables, which the bees ſuck ont © 
their flowers, and lodge within their gorge ; where being detain d! 
while, and poſſibly farther concoRed, it begomes of a thicker conſiſtence. 
Yet we ſee even this perfect vegetable juice contains no inflammad', 
or vinous ſpirit, before it has felt the force of fermentation. And toe 
fame holds univerſally true of the juices of all manner of fruits, and eies 


of grapes themſelves, tho' ever ſo pulpy, ripe, and perfect. Cunue 
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eefnition here laid down rat 


HIS 


VI Nous 


te 


TO R Y. 


OF. 


FERMENTATION, 


and Ack Tous. 


> SS; 


of the thing. And, for mi 


7 own part, I _ acknowledge, that the 


her deſcribes the of fermentation, than 
| * '9 declares 
1 


ERMENTATION is a change produced in ve- Fermentation, 
getable bodies, by means of an inteſtine motion ex- wh. 
cited therein; the effect whereof is this, that the 
part which firſt riſes from them in diſtillation, is 
either a thin, fat, acrid, hot, tranſparent, volatile, 
and inflammable fluid, that will mix with water; 
or elle a thin, acid, pellucid, leſs volatile, uninflam- 
=——= mable liquor, capable of extinguiſhing fire. 
Authors have been ar a deal of pains to deliver an adequate definition 
of fermentation ; but with all their care, they differ widely from each 
other; and not one of them affords us an accurate and genuine deſeription 


U 


Proceſſes upou Vegetable s. 
declares what it really is: but I could not deſine it otherwiſe, withow 


running into conſiderable errors. In matters of natural philoſophy, ti 
not a rational definition that will inform us of their nature; but what. 


ever is of that kind can only be clear d up, and made intelligible by 


obſervation; that is, by the knowledge which ariſes from an accurat 


conſideration of things. 


Numerous phænomena preſent themſelves in the buſineſs of ferment 
tion; and whoever would faithfully deſcribe, or rightly define that ope- 


ration, onght duly to weigh and conſider them all. The authors who 


have wrote upon fermentation attempt to give us the definition of it fron 
thoſe phænomena which themſelves obſerved therein; but, not being 
careſul to remark, and conſider them all, and diſtinguiſn between then, 
they aſſumed ſome particulars. as eſſential and peculiar to it, which are 
common to other things as well as to that : and by this means, they wer: 
led into error. He who would give an exa& deſcription of fermentation, 
muſt ſet down what is conſtantly to be obſerved in it, and not to be foundin 


any thing elſe ; otherwiſe that will be taken for an effect of fermentation, 


which properly never belong'd to, or was produced by it. Fermentation, 
in itſelf, is a _ utterly unknown to us; and we can only become ac- 
quainred with it from its effects; we, therefore, include in our definition 
the ultimate difference it produces; by which it is diſtingaiſh'd: from every 
other operation in nature. We ſay then, that fermentation is a change 
produced in vegetable bodies, becauſe the effects of a true and genuine fer- 
mentation were never obſerved to be produced in animal or foffil ſub- 
ſtances ; and an inteſtine motion is {aid to be its effective cauſe upon this 
ſcore, that fermentation is not, like ſome chemical operations, performd 
by triture or attrition. The liquor obtained by means of it is called 
thin, becauſe none appears to be thinner than the ſpirit. of fermented 
vegetables; acrid, becauſe it acts almoſt like fire, when applied to tit 
tongue, or other parts of the body ; volatile, becauſe there appears to 
be no liquor that is raiſed with greater eafe : but tis this liquor's being 
totally inflammable, and at the ſame time capable of mixing with watef, 
that ultimately diſtinguiſhes fermentation from all other operations in na. 
ture: for neither putrefaction, digeſtion, efferveſcence, nor any thing af 


that kind, will ever afford a liquor at once poſſeſs' d of both thoſe qui- 


lities. Putrefaction indeed, as well as fermentation, is perform d 
means of an inteſtine motion; but the former will never produce eithe! 
of the liquors above deſcribed as the effects of fermentation ; that i 
neither a vinous, nor an acetous liquor. We ſee then, that there are in? 
different effects of fermentation, the production of an inflammable ip! 
and an uninflammable acid; and whatever operation will afford neither 
of theſe liquors, is improperly called fermentation: which, thereſore, cin 
2 take place in the vegetable kingdom; for all the art in the 

fo far as hitherto appears, will never gain ſuch ſpirits from animals cl 
fofſils; and conſequently, never excite an actual and real ne; 
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them: for fermentation is the ſingle operation in nature, by which ſuch ; | 

ſpirits can be obtain'd. | | 3 
2. Any vegetable liquor ſo ſermented as to afford the inflammable ſpi- he . 

rit above - mention d for the firft thing in diftillation, we call wine: but Zo, 

if the liquor be ſo fermented as firſt to afford the acid, uninflammable 

one, tis term'd vinegar ; by which we mean every thin, acid, volatile, 

vegetable liquor, capable of extinguiſhing fire. So likewiſe, under the 

name of wine, we include beer or ale, mead or metheglin, cyder, per- 

ry, all ſorts of artificial wines, and whatever liquors afford ſpirits poſ- 

ſeſsd of the properties hefore ſet down. The like is to be underſtood 

of vinegar, which is obtainable from all. the ſame bodies that afford 

wine: ſo that we have either the wine, or vinegar, of all ſorts of 

fruits, as of grapes, currants, mulberries, cherries, &c. all ſorts of grain, 

as barley, wheat, oats, Cc. all ſorts of pulſe, as beans, peaſe, tares, Oc. 

all ſorts of roots, as turneps, carrots, radiſhes, Oc. and in ſhort, of all 

ſorts of vegetable ſubſtances, even graſs itſelf. _ TI 

3. All the bodies capable of being changed by fermentation, either Fermentable 

into wine or vinegar, are ſaid to be fermentable bodies; and becauſe be, wr. 

| ſuch a change can only be wrought, ſo far as we know ar preſent, 

upon vegetables, theſe alone are accounted fermentable: tho' at the 

ſame time we do not fay, that every vegetable ſubſtance is naturally 

capable of fermentation, Muſtard- ſeed, onions, c. afford a fetid li- 

quor by diſtillation; which is rather the effect of putrefaction than fer- 

mentation in them. = | 

4. Any matter, which being mixed with a fermentable body, increaſes Ferment n har. 

its inteſtine motion, or excites, or forwards the fermentation, is call d 

a ferment. And, according to the doctrine before deliver d, nothing 

can properly be called ſo but what will produce either wine or vi- 


ar. 5 
5. The ſubjects of fermentation, or fermentable bodies, being ſepa- Several way: of 
rately conſider d, are very various, and almoſt innumerable: we ſhall, gi a ve 
therefore, conſider them in the ſeveral claſſes under which they are Sing = + 8" 
ranged by the different ways made uſe of to ferment them. In order cafes; viz. 
to produce wine from grapes, a different method muſt be taken from 
that which we make uſe of to obtain it from barley. For, if grapes 
were firſt ſteep'd in water, then drain'd of their moiſture, and afterwards 
thrown into heaps, or- couches, as barley is, in order to be made into 
malt they would rot, and afford nothing at all of a vinous nature. Hence 
there appears a neceſſity for conſidering vegetable, or fermentable bodies, 
according to the manner which ought to 4 purſued in their reſpective 
fermentations. And ſince ſeveral of them may commodioully be treated 
in the very ſame manner, twill be convenient to reduce as many as are 
capable of it to the ſame claſs ; whence, by going over a few lach claſ- 
les, we ſhall. readily underſtand how to ferment all ſorts of * 

| | ies; 
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bodies; without being at the pains ſeparately to conſider . every dar: 
by „„ ricular fubje& of the NS Baa Ft bee ge ent . r 
| T Theralyſeed, 6. The firſt claſs, according to this method, will conſiſt of the mealy 
4 feeds; by which we mean all the grain, that, being fully ripe, and well 
i: dry 'd, may de reduced, by grinding, to a light meal, or flower, that is 
neither clammy, nor unctudus. Of thefe ſeeds there are three kinds; 
3 1 viz. (1.) All manner of bread- corn, growing in ears, and having a graſy 
| leaf; ſuch as the ſeveral ſorts of rye, barley, wheat, rice, millet, buck- 
wheat, and other ſeeds, which, on account of their likeneſs, are reckon d 
among them; füch as flax-ſeed, canaryt feed, ſpelt, 'oars, the ſeeds of 
# melons, pompions, cucumbers, Oc. (2) The ſeveral kinds of pulſe; 
4 as beans, peas, tares, lentils, cicers, or the chich-pea, french-beans, 
N heath-peas, lupins, cammoc- ſeed; with the mealy feeds of all other 
podded vegetables, which bear a papilionaceous flower. (3.) All te 

nuts, which are not over-ſtock d with oil; fuch as the cheſt- nut, the 

hazet-nur, the wall-nut, the piftachio, the almond, the cocoa-nut, C. 

- ____ with. their ſubordinate ſpecies. The more unctuous kinds of nuts may 

ke wiſe be ranged under this claſs, provided they are firſt dry d, or 

otherwiſe freed from their too great proportion of oil, before you 

commit them to fermentation. a 

summer. fruits, 7. Under the ſecond claſs we range all the pulpy ſummer - fruits 

which, when ripe, affect the tongue with the ſenſe of acidity and ſharp- 

neſs ; as pears, apples, medlars, ſervices, apricots, peaches, plumbs,@c. various 

kinds of berries, as the goofe-berry, the mulberry, the elder-berry, C. 

cherries, grapes, currants, Oc. melons, pompions, c. Under this clals 

alſo may be ranged all manner of bnlbous, pulpy roots, growing in the 

ground; if they are but firſt depriy'd of their volatile, alkaline ſalt, 

which is apt to determine them to putrefaction; ſuch are turneps, 

parſpips, carrots, onions, garlic, &c. for, notwithſtanding their alkaline 
nature, theſe will afford a vinous ſpirit, after they have begun to fprout. 

: Jo theſe we may alſo add lemmons, oranges, citrons, &c. | 
Fuicy parts of 8. The third claſs takes in all the juicy parts of plants, as the leaves, 

; flowers, ſtalks, and roots; provided they are not too oily, or too alka- 
line; in which caſe vegetables will rather putrefy than ferment; and ac- 
cordingly, ſome antiſcorbutic plants, as ſcurvy-graſs, brook-lime, mul 
tard, *Oc. being fermented, and committed to diſtillation, yield a ſpirit, 

which proves rather alkaline, than acid or inflammable. 

Expreſ?d we 9. The fourth clafs contains the freſh expreſſed and native juices of all 
getable jute. Kinds of vegetables, eſpecially of the ſubjects ſpecified in the ſckond 
and third clafs; to which may be added, all the native faline liquors, 
that diſtil from wounded plants; as the tears of the vine, the wall-nut, 
the beech-tree, Cc. which preſently fall to fermentivg, if let ſtand in 
a warm place, By the way, Helmont tells us, in his treatiſe de Lithiaf, 
that he obſerved a birtch-tree to weep a very large quantity of _ 


about the end of the month Febrnary, and the beginning of March; 
T7 | | | ing 


* 
1 
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plants, 
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being drank, prov'd of great ſervice in caſe of the ſtone : and Mr."Biyte, 
coming to make the experiment, found, that if the liquor was uſed freth, 
as it came from the tree, it had a very good effect in that diſtemper; 
but none at all after it was once grown ſtale: accordingly; Helmont Him- 
ſelf cautions us, not to let this juice ferment before tis given for the 
purpoſe already mention d, leſt (ſays he) from a cooling liquor, "as 
ir is, it ſhould become heating. . 11 432 Be 


> 
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10. Under the fifth claſs come the moſt perfect of all vegetable juices, ox. U Anu, and - 


thoſe which are unctuous, condenſed, and elaborated by nature herſelf —— — 


ſuch as honey, manna, fagar, the pulp of caſa fitularis,or the pudding: pipe- 
tree, with all ether Minds wf concreted juices capable 2 1 diſſolving ain 


water; or ſuch as are neither balſams, gums, nor roſins“ All theſe 


juices are, doubtleſs, to be eſteem'd as vegetable productions: tis im- 


poſſible we ſhould queſtion, whether honey is of a vegetable nature, or 


not, when we know it to be a thing which the bees gather from flowers, 


and which they neither take into their mouths, nor lay up in their ſto- 
machs, but commit to a particular cavity, or receptacle made on purpoſe 


to receive it ; from hence they can again diſcharge it unalter d. Thus 
alſo, we are well aſſured, that manna is not a vapor, or dew, let down 


from the upper regions; but a humor, that being made to ſweat from 
the leaves of trees by the ſan's heat, is gather d early in the morning, 


whilſt it lies condenſed upon them. In like manner, ſugar, and other 
ſimilar juices, are to be eſteemꝭd as vegetable rn 


vegetables, 


11. The fixth and laſt claſs of fermentable bodies conſiſts of the ans river-wa- 
waters of thoſe rivers, in which large quantities of vegetables have been ers. 


thrown, and diffolved ; as muſt be the caſe more particularly in the rivers. 
upon wh'ch ſtand very largeand populous cities ; as the Thames, the Seine, 
Cc. For, if theſe waters are taken up in warm weather or climates, and 
committed to proper veſſels or casks, they will at length-ferment. und- 
woords tells us, itt his treatiſe of fermentation, that this was obſerved 
of ſome water taken up under the equinoctial line; which might proceed 
from the ferment, left in the containing casks by the vegetable liquors 


they held before. Some Engliſh men bound upon a voyage to the Eaſt- 


Indies, having fill'd ſeveral hogſheads with Thames water to take along 


with them, obſerved an inteſtine motion in it when they came to the 
Equator ; and found it afterwards turn 'd into a kind of vinous liquor, 
capable of affording an inflammable ſpirit by diſtillation. ' But this, 
without diſpute, proceeded from the flowers, leaves, roots, or other parts 
of vegetables, which continually fall, or are waſh'd down into that river. 
Bur theſe particular waters are found in a ſtate of putrefaction, before 
they put on a vinous nature; and their fermentation is obſerved to be 
promoted by any fermentable body thrown into them; or by bei only 
15 that 
water appears not, properly and ſtrictly, to ferment of itſelf, but by. 
cident- 


kept in casks, which before contain d any fermenting liquor: 
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The requiſites 


to fi mentation. fermentation, there are ſeveral particulars requiſite ; as (1.) maturity, 


turity, it can no ſooner be preſſed into the veſſel, than it becomes a fer- 


diately after it is expreſſed, it be reduced, by boiling, to the conſiſtence 


i 
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accident only. This ſeems to be farther confirm'd by ſome repeated ex 
periments made in England; whence it appears, that thoſe waters which 
have for long time run over vaſt tracts of land, are the moſt diſpoſed to 
ferment in the casks; ſince ſo long a courſe muſt needs give the greater 
opportunity for them to be mix d and impregnated: with vegetables and 
their Juices. 1605 5 pa” 3..J T2697 355771 rt 

12. In order to fit any of the fermentable bodies before-mention'd for 


The juice of unripe berries, as of currants, or gooſe - berries, for in- 
ſtance, will ſcarce be brought to ferment at all; whilſt it is very difficult 
to hinder their juice, when fully ripe, from falling ſpontaneouſly into 
fermentation. Thus, the juice of unripe grapes, being incapable of fer- 
menting, is a rough, acid liquor, call'd verjuice, that will for ſeveral 
years remain in the ſame unactive ſtate; but, after they are come to na- 


mentable, ſpirituous fluid. (2.) Another requiſite to prepare a body 
ſor fermentation is, that it ſnould contain only a moderate proportion 
of oil; for, if it either exceeds in the quantity, or be entirely defi- 
tute of oil, it will never be brought to ferment at all. Thus, al- 
monds, ſennel- ſeeds, &c. are always deprived of their oil before ve 
attempt to ferment them: and unleſs this were done, they would alſo 
be apt to grow rancid. (3.) The bodies intended for fermentation muſt 
not be too acid or auſtere; as is plain from the acid juices of unripe 
Fruits, which are greatly indiſpoſed to ferment : and fo likewiſe the 
rough, auſtere juice of tormentil, for inſtance, is with great difficulty 
managed by fermentation. - (4.) The laſt thing required to fit and pre- 
pare a body to undergo fermentation, is the property of diſſolving in 
water; for want of which, all acid bodies, and ſuch woods, roots, and 
herbs as are hard or dry, become unfit for this operation; for, unleſs 
the parts of theſe bodies are diſſolv d, the requiſite inteſtine motion ther- 
of will not enſue ; but, without ſuch motion, fermentation cannot ſubſift. 
Hence honey itſelf can never be made to ferment, whilſt it retains its na- 
rural thick conſiſtence; but being diſſolv'd by heat, or let down with 
water, it immediately enters the ftate of fermentation. On the other 
hand, ſo violently as the juice of grapes affeRs this tate; yet, if imme- 


mp > 25 pw A ell. ano a a! 


of a jelly, "twill lie quiet, and never ferment at all, unleſs it be again 
diluted, or let down with water. 1 30] | 
13. According to the definition above laid down, a ferment is any 
matter, which, being mix'd with a fermentable body, expedites the fer- 
mentation. And, of ſuch ferments there are two kinds, the natural, 
or ſpontaneovs;* and thoſe produced by fermentation. Some ind 
pretend, there can be no fermentation without a ferment ; but then ve 
Mould be at a loſs to account for the firſt ferment that was ever om 


ploy's. 


| W 7un into ſermentation. And (2.) honey, manna, 
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, by laving firſt contain d ſome ſpiritu- 
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my 

EY fontaneous3 for, we ſee, that the recent juices of ſome ripe plants cannot be 

1 pour d out of one veſſel into another, but they fall of themſelves into 

a ſtate of fermentation. The ſpontaneous or natural ferments then are 

(i.) All rhe freſh expreſſed juices of fully ripen'd A which eaſily 
ugar, caſa fiſtularis, 

and the like thick, or inſpiſſated vegetable juices, which cauſe a ſtrong 


| 3 fermentation. (3.) The ferments produced by 1 are the 
I 


freſh lowers, or yeaſt, of any fermenting vegetable juice, or liquor, as 


of wine, beer, c. By flowers, or yeaſt, we underſtand that light frothy 
matter, which covers the ſurface of the fermenting liquor in the nature 
SE of a tender cruft, and which, being added to any other fermentable juices, 
vin excite a fermentation in them. (4.) The freth faces, or lees of any 
WE f{crmenting liquor, as of wine, ale, beer, Cc. For, all fermentation 


divides the liquor, which is the ſubje& of it, into three parts ; viz. the 


y flowers, or yeaſt, which poſſeſs the uppermoſt place; the operating, or 


ſermenting fluid, which lies in the middle; and the groſs, and ſeemingly 
WE exhauſted matter, which, ng, the bottom of the veſſel, is known 
by the name of lees, ſediment, lence, or mother, that will, if raiſed 
ain into the liquor out of which it was precipitated, cauſe it to work 
afreſh. Thus, when a hogſhead of wine has done fermenting, and is 
fined down, if the veſſel be any way ſhook, or diſturbed, it will grow 


WE turbid again, and ferment anew ; as vintners very well know. For, 


= {ch as were the flowers in the act of fermentation, ſuch is the mother 
ca aſter the action is over. (5.) Acid paſte, or baker's leaven, which is 
no more than any kind of meal brought into a cloſe lamp, by means of 
water, after the ſame manner as common bread is made ; for, this 
| being ſet in a warm place, during the ſpace of four or five days, it 


vin firſt ſwell, then turn very acid, and at length become a fer- 


ment. Whence we are furniſh d with an artificial way of preparing 


2 ferment, upon occaſion, when a natural one cannot be procured. 


3 And it is a cuſtom with bakers to lay by a lump of their dough, 
WE to ſerve, as leaven, for the next bread they make. (6.) Thoſe fer- 


1 ments, which reſide in, or ſtick to the ſides of the casks that have 
WE contained fermenting liquors. For, ſuch casks will, of themſelves, 


raiſe a fermentation in the liquors committed to them; and Helmont 


ess of opinion, they might be capable of doing this for ever. Upon 


account of this inherent ferment it is, that old-ſeaſon'd veſſels *, or ſuch 


Z * 'Tis very remarkable, tho' a thing well | ous, or fermented 4 0 or other, which, 
bon to brewers and vintners, that a new | being 2 drank in by the wood, the 
WE 5k checks the fermentation of vinous li- original liquor comes to be deprived of a large 


= 505, and renders them weak and ſpiritleſs: proportion of its ſpirit, and more fermentable 


lich resſon, they never chuſe to make part; whence the remainder muſt needs taſte 
vie of ſuch a cask before it is ſeaſon d, as they | flat and vapid. 


ot F On the contrary, it is very manifeſt, that fermentation may be 
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as have long been employ'd by vintners, or brewers, bear ſo great a pr 
among them. This is certain, that even muſt itſelf will not eaſily ferment 
anew and pure veſſel ; but with the ru facility, if put intoone that hy 
before contain'd fermenting juices : for the parts of the fermenting liquon 
with which fuch a veſſel muſt have been impregnated, preſently roy 
Heterogeneous and determine it to action. (7.) Beſides the ferments already mem. 
ferments, on'd, there are ſome which appear to be heterogeneous, or ferments, in 
properly ſo called; as the white of an egg beat into a froth, which x 
ufed when the liquor to be fermented proves too dilute or thin to ſuf 
the operation : for, in this caſe, the fermentable parts of the fluid 
extricate themſelves, and ſo fly off, for want of ſomething to detain wi 
keep them in the body of the liquor; which, therefore, requires ſan 
viſcid ſubſtance to be mix'd with it, in order to prevent this avolaia 
of its ſubtile parts: and this cannot be more commodiouſlly effected thy 
by the white of eggs. Thus, were we to ferment the juice of roſs 
for inſtance, twou d be requiſite, firſt, to mix the white of an egg it 
it, becauſe it is by much too thin and watery to ferment of itſelf, (J) U 
the like heterogeneous kind of ferments are all fixed and ul 
falts. Thus, if the liquor deſign d for fermentation be too acid t: 
work kindly ; the addition of an alkaline ſalt, as that of vine- branche 
or any ſaponaceous ſubſtance, will, by taking off from the acidity, fi 
for, and ſo promote the operation; but, if the liquor be of itſelf u 
alkaline, then tartar, or the like, ought to be added to it, to promm 
the fermentation, But this does not happen becauſe either ti 
acid, or alkaline ſalt is an actual ferment, as ſome chemiſts have yett 
mently contended for the alkaline ; but, becauſe the ſalts employ d rehe 
ctively temper, and take down the predominant acid or alkali, ud 
before hinder'd the fermentation of the liquor. And, if ſuch ſalts ſho 
in due quantities, be mix d with any proper ſubject of fermentatd, 
poſſeſſed of all the qualities above ſer down, as requifite to-it, the # 
peration would be entirely check d and prevented; ſo that alkaline i 
dies may as well be ſaid to hinder, as to promote fermentation. (9.) 
laſtly, of the ſame ſort are certain auſtere, or rough-taſted ſubſtan 
as all harſh and green fruit, pomegranate-bark, and flowers, the tat? 
risk- bark, crab-apples, unripe medlars, &c. which, when the liquor © 
ſign'd for fermentation, is too much broken in its parts, or diff 
in its texture, bind it together again, by their aſtringent _ 5 
that, tho it was before too thin and aqueous, it is nom reduced d 
proper conſiſtence for fermentation. Thus, when muſt proves thin ® 
watery, it will not ferment Rindly, unleſs ſome auftere, or aſtringent * 
gredient, as red roſe - leaves, or the like, be added to it, to thicken ® 
improxe its copſiſtence; and, at the ſame time, prevent the air it ® 
rains from making too eaſy an eſcape, But, when a liquor is t Wl 
ſtere, or its roughneſs proves ſo great that it cannot ferment, the 1000 F 
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of a fixed alkali, in a proper quantity, will remove the obſtruction, and 


= jcave it at liberty to work. So likewiſe, when the operation is prevent- 
ed by too large a proportion of acid in the liquor, the method is to 
= throw chalk, crabs eyes, bole-armeniac, or the like, into it; but, if it 
be too unctuous, or oily, as is the caſe in ſome Spaniſh wines, ſalt of 
WE cartar is made choice of: and thus, as circumſtances alter, different bo- 
dies are employ'd to ſtop, or promote fermentation in liquors. 


And this is all we have to ſay on the ſubje& of ferments. As for thoſe 


1 cho pretend there are particular ones reſiding in the human body, it lies 
upon them to ſhew, that they really exiſt, and have the properties be- 


. | longing to actual ferments; which, it is my opinion, they will not eaſily do- 


— 


PROCESS XXXIX. 


| Bxbibiring the manner of preparing the firſt claſs of Fu x- 
= MENTABLE Bop ES, cis. Bread-Corn, Pulſe and Nuts, for 
FERMENTATION. 


W 1. HE ſubjefts of the firſt of thoſe claſſes into which we diſtributed all 
3 fermentable bodies, viz. eared-corn, pulſe and nuts, are prepared for 
mentation in the following manner. (1.) They are put to ſleep, during 
be /pring-ſeaſon of the year, in warm rain-water, till they appear to be tho- 


E [roughly drench'd and ſoak'd, or render d ſoft and tumid ; which will uſually 
ure the ſpace of twenty-four hours, but more or leſs, according as the ſeaſon 
BE proves cold or hot. (2.) The water being well drain'd off from them, they are, 


; _ T7 ſome moderately warm p lace , thrown into beds T conches about a Joe A 


and in this ſtate they muſt be left till they begin to conceive a heat, and to 

„ /prout ; by which means their oil is broke fine, and render d volatile. (3.) But 
ber farther growth 'ought now to be immediately prevented, by throwing the 
WE whole couch abroad, thinning its ranks, and expoſing it to the air, the wind, the 
n, or fire, that it may be thoroughly dried. (4.) Laſtly, the ſeed ſo prepared 


: is to be broken, and reduced to a kind of coarſe flower or meal, called by the 


; ame of ground-malt ; which fits it to yield its virtues readily to water. And 
7" 77s ready to be brew'd into a ,ſpirituous liquor, which we ſcruple not to call 


=” be name of wine. 


found 
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2. Rain-water is here made choice of to macerate the grain, becauſe Diredions re- 
abounds more in active principles than water of any other kind, eſpe- Hg 70 #. 
ally in the ſpring of the year; accordingly, river-water is not 
i Q 2 . 
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found ſo good to brew withal, nor the winter a time ſo conveni- 


ent for it: the beſt malt drink is _ obſerv'd to be that which 


was made with rain-water, and in the ſpring- ſeaſon; for, ſuch water, 
at this ſeaſon, is enriched with the unctuous, and active exhalations of 
vegetables, which, during the preceding winter, were ſnut up, and 
not ſuffer d to go off, and diffuſe themſelves into the atmoſphere, 
If the heaps or couches, into which the macerated grain is throyn, 
be made too large; or deep, the middle of them will be ſcorch'd and 
burnt up, before the outſides are warm; and, if they are made too 
ſmall, the ſubject will not ſprout kindly. For, in this caſe, the vege- 
table ſceds being thoroughly ſaturated, and plump'd up with the water 
wherein they were ſet to ſteep ; and afterwards, by means of a ſtrainer, 
ſieve, or otherwiſe, freed from all the ſuperfluous moiſture, and then 
thrown into heaps ; the little bodies here keep each other warm by their 
mutual preſſure and contact, till at length they grow ſo hot, that the 
hand cannot, without pain, be thruſt into the conch. And now it is 
that they begin to ſprout, and ſhoot ; but, as ſoon as ever the leaves 
appear to have left the roots 'tis time to put a ſtop to their growth. "Tis 
the nature of all entire and perfe& vegetable ſeeds, if they have once 


 imbibed any moiſture, and are either thrown into couches, or lie other- 


wiſe cover'd, to grow warm and ſprout; that is, the embryo in them is 
moved, begins to expand itſelf, and ſhoot out its roots; and, if they re- 
main in this ſtate for the ſpace of twelve hours, and be afterwards diſ- 
till'd, they will afford a fetid, urinous ſpirit : and even the coldeſt plant 
that grows will do this. It is manifeſt from the proceſs, that the ſteep- 
ing the grain or ſeeds in water opens their bodies, and renders them 
ſolt and yielding; as alſo, that heat puts their parts into motion: which 
ſhews us the nature of vegetation, or the manner in which all vege- 
tables grow. The farther growth of the grain in the couch 
ſhould be prevented, at the inſtant of vegetation, otherwiſe all 
the ſpirit of the vegetable ſeeds would be loſt, and the mealy _ 
that was left behind be render'd incapable of diſſolving in water. Ihe 
brewers in Holland have a particular engine for this purpoſe, by means 
of which they can ſuddenly ſtifle the vegetation, and ftop all farther 
growth: but, oily ſeeds may be allow'd to germinate ſomething longer 
than others, tho' none of them ſhould be ſuffer'd to fprout much: to 
prevent which, they ought inſtantly to be dry'd; for, when once they 
are thoroughly deprived of their moiſture, they will ceaſe to grow. And 
he is eſteem'd rhe beſt artiſt in this way, who can render his grain ſoft 
and ſweet, without ſuffering it to ſhoot long; which wou'd conſume the 


E 


R 


uſe of for this purpoſe, it ſſiou d be gentle, or elſe it wou'd ſcorch, or burn 
the grain; in which caſe, the ſpirituous liquor prepar d from it wou d be of 


a higher colour indeed; but it wou'd have an empyreumatical taſte; that 
is, it wou d retain a ſtrong taſte of the fire, or the ſcorch of the ſced. 


Jo avoid this inconvenience, tis the cuſtom in Holland, to dry uhe ſeed 
they treat After this manner in the wind; which, tho' it perfarms that 


office more ſlowly than the fire, ſeems the more natural way. Barley 
prepared after the manner above deſcribed, is called malt; on in the 


language of Tacitus, de nurifus Germamrum, frumentum corruptun 


7 0 


there is a great difference between corn and. malt; and even between ol | 


crude barley and the malt that is made of it. For, firſt, plain barley 


is not ſweet, but retains the natural taſte of its plant, and ſeels rough - 
and clammy in the mouth; whereas, malt has a ſaccharine ſweetnels, 


bites criſp, - and breaks between the teeth into a ſoft and ſoluble meal. 
Again, . crude barley, diſſolves with difficulty in hot water, and at... beſt, 


makes but a viſcid and;glutinous ſolution with it; whilſt malt is ſo diſ- 
poſed to unite with water, that it diſſolves, as it were, ſpontaneouſy 
therein; and, if the water be heated, communicates all its virtue, and 
its whole ſubſtance to it, excepting only a chaffy husk, or caput mortuum 


nor can it be brought to form into a paſte with water, as all corn, and in 
particular barley, readily does. Laſtly, malt being apt to run into a violent fer- 


mentation in the ſummer- ſeaſon, tis a rule, not to brew with it alone, at that 


time, but to mix ĩt with ground- barley, which never underwent the proceſs 


above deſcribed ; in order to abate of its violent diſpoſition; otherwiſe. 


the vinous ſpirit wou d fly off, and be loſt in the fermentation : but, in the 
winter, it may ſafely be committed to that operation without any ſuch 
mixture. This proceſs is accommodated to all the vegetables ranged in 
our firſt claſs; viz. eared- corn, pulſe, and nuts: Bader, if any one 


deſires to make a wine of cheſtnuts, walnuts, acorns, or the like, he 


need only thus ſteep them in water, till they juſt begin to ſnoot; then 
ſpeedily ftop their farther growth, by drying them gently before the fire; 
and laſtly, grind them: for, being now committed to fermentation, a 
very grateful and pleaſant wine will, by this means, be obtain'd. 


* Our malſters do not immediately remove 


their macerated and ſprouting grain from the | air, having free acceſs to it, carries off its moi- 


wet-couch, as they call it, to the kiln, but | ſture, and leaves it in a fit ſtate to be _— | 


| 3 prepare it for the action of the fire, 
7 throwing it abroad in ſhallow beds, and 
frequentiy turning, or ſpreading: it thin over 


dry'd, or criſp'd up by the gradually inc 
fire of the kiln e 
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the whole ſurface of a large floor; where the 
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deſtroy d. Tis therefore, to be ſpeedily dry'd : * but, if fire be made 
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PROCES'S XL 


Exhibiting - the manner of preparing, or Brewing Vino 
Lau ORS from corn, pulſe, and nuts; by an example in 
MALT. 8 | a 


1. URI the vegetable ſeeds of the fit daſs, prepared after the mannei 
deſcribed in the laſt proceſs, there are wy ways of obtaining wine, by 


"means of ntation ; but never without it; viz. either by fermenting the meal 


of crude corn, or ground-malt, for inſtance, together with its husk, chaff or 
bran, according to the method formerly deliver d, in the proceſs for drawing 
the waters of fermented plants; or elſe, after the following manner, which ex- 
hibits the art of brewing. (1.) Upon any quantity of ground-malt pour as 
much warm water as wil bring it into a kind of thin pap, or panada; and 
let them ſtand together for the ſpace of twelve or fixteen hours, (2.) When the 
infuſion is perfetHly made, or the water fully ſaturated and impregnated with the 
Power of the malt; all the liquor muſt be ſuffer d to run off from the grains or 
 husks, (3.) The liquor thus drawn off is afterwards to be boiled up to a due 


 confiſtence ; which the higher that is, the ſtronger, or more vinous will be the li- 
quor after fermentation; amd the fitter for keeping. (4.) The liquor thus boiled 
muſt, after it has been ſuffer d to cool again, be put up, to ferment along with 


a due proportion of ale-yeaſt into casks, the apertures or bung-holes whereof are 
but lightly cover d. (S.) And after the fermentation ceaſes, the liquor is to be 
kept cloſe ſtopped up in the ſame veſſel. 


e -A 2. The water here firſt poured upon the malt, ought not to be ſcald- 


regard 


*inp-hot; much leſs ſhou'd it be in a ſtate of boiling ; for, then it wou'd 


ſcald the malt, or run into it hard cruſty, clods or lumps, as if it were 
burnt, and ſo prerent it from giving out its virtue. But, if the water 
be only moderately hot, it will imbibe, and diſſolve all the mealy part 
of. the malt, and leave nothing but the dry and chaffy husks behind. 
After the liquor is fully e. and ſtopped down, we call it beer, ale, or 
not improperly, barley- wine; for, it will afford an inflammable ſpirit by diſ- 
tillation, having no manner of empyreuma, or tanꝑ of the fire, and not 
poſſibly to be diſtinguiſhed from the genuine ſpirit of wine. Tacitus, there- 
fore, did not ſpeak improperly, when he ſaid of the Germans, that they 
made a wine of malt, or prepared corn. This kind of liquor, we find, 
was not unknown to the ancients. Herodotus in Euterpe ſpeaks of it un- 
der the name of „% ix xe:95y, or barley-wine. And Diodorus Siculus 
tells us, that the Greeks made a certain liquor, call'd Cine, that is, 


barley-drink or beer, which was in no reſpe& inferior to wine: 


3. In 
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3. In order to fit the ſubjects of our ſecond claſs for this proceſs, 88 
viz, pulpy ſummer- fruits, and the roots of bulbous plants, in caſe they 4s firred for this 
rove crude or hard, they are to be firſt boiled in water, and afterwards proce{; as thoſe 

bruiſed ; which will diſpoſe them for fermentation: but, if ſuch ſubjects 8 

are juicy, they may be directly ground to a pulp, or have their juice 

preſſed from them; or, if they are very ſucculent indeed, there may be 

no occaſion to bruiſe them, only directly to commit them to. tlie preſs, 

and ſqueeze out all their juiee. But, if their fleſh or ſubſtance be ſtrong 

and tough, it may be proper to raſp, ſhave, or cut them into ſmall 

pieces; which will be of ſervice in ſome bulbous roots, and make them 

yield their juice with the greater eaſe, and in greater plenty. And, in 

this manner, onions, turneps, and the like, are to be treated. But, 

ſuch bulbous roots as thoſe. laſt mention'd, as alſo- muſtard-ſeed, and 

other alkaline ſeeds, ought to be made to ſprout before they come to be 

fermented; or elfe they will rather putrefy than fall into a genuine 

fermentation, This end may be eaſily obtain'd, by boiling them a. 

little in water, and ſoon after drying-them- by heat; and, unleſs ſome- 

thing of this kind be done, ſuch vegetable ſubſtances are apt to afford, 

in diſtillation, a neutral ſpirit, of a nature between an acid and an al- 

kali: but, if they are duly prepared for fermentation, they will all 

yield an inflammable ſpirit. EO 
4. The ſubjects of the third claſs, viz. the ſucculent parts of plants, Th of che 

need only, in order to their fermentation, be beat to a. thick kind of H 

pulp, whilſt they are freſh, and mixed with a proper proportion of rain= 
water, that is, juſt enough to dilute them; for, if much water be em- 

ploy'd, the ſpirit will be the weaker. for it. | 

5. The ſubjects of the fourth and fifth claſſes, viz. the freſh, native Le fourth 

juices, and weeping: liquors of vegetables, with the condenſed and un- A 3285 

ctuous juices of the ſame, are to be diluted, and let down with rain- 

water to a due conſiſtence; which is then commonly thought to be ob- 
rain'd, when the compound liquor will juſt keep a new-laid egg aſſoat; 
but, ſome vegetable juices may naturally be of this very denſity or con- 
ſiſtence; and, in that caſe, they will require no water at all: if any be 
thicker, or denſer, they ferment not fo kindly; and, if thinner, or 

rarer, they afford but a weak ſpirit. Thus, in order to ferment ſugar, 
treacle, or any common ſyrup, we firſt let down the matter with water, 

to the conſiſtence above-mention'd; and then, if there be occaſion, put 
yeaſt to it, to quicken the fermentation, and make it proceed kindly. 


6. The fermentable bodies. of the firſt claſs, viz. corn, pulſe and "<br 1 of 


nuts, prepared after the manner above deſcribed, ſcarce require any eng 1b ſub- 


ferment to ſet them in action, during the ſummer-ſeaſon ; but in the je of the fr 


winter, a greater, or leſſer quantity of one is to be uſed, according to %%. 
the temperature of the air, or the reigning degree of cold. Thus, to 


forty pints of a fermentable. liquor prepared from the bodies of this claſs, 
| ; WE 
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| we may, at a medium, during the winter, add one pound of honey, ſu- 
a ene 
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| likewiſe, the ſubjects of the ſecond claſs ; een, 
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What to fer- 7. So 
ment thoſe , ſeldom ſtand in need of any thing to make them ferment; for, they ge- 
9 nerally begin to work of their own accord: but, if the weather ſnhou'd 
prove exceeding cold, or the operation proceed but languidly, it may 
not be amiſs to quicken it, by adding a ſmall proportion of a ferment, as 
a little yeaſt, the lees, or mother of wine; or, even a little new wine 
may ſerve the turn. . Fin F : 
Third, 8. The ſubjects of the third claſs alſo, viz. the prepared ſucculent 


parts of plants, require very little ferment, or none at all, to make them 
work in the ſummer-ſeaſon ; and no large proportion in the winter: 
but, in caſe any at all be required, nothing will prove more ſerviceable 
than honey, or ſugar. Di 7 | = 

Fourth, 9. The ſubje&s of the fourth claſs ; viz. the prepared recent juices, 
and ſpontaneous tears of vegetables, are ſo far from requiring any fer- 
ment, that it often proves very difficult to reſtrain or check the fermen- 
tation they fall naturally into; eſpecially if the ſeaſon be warm, and the 


juices rich: at moſt, if the weather ſhou'd prove cold, they need only 


J | 
be ſet. in a warm place to make them work. 


And fifth, to. The ſubjects of the fifth claſs, viz. the prepared, or inſpiſſated 
jiuices of vegetables, require no ferment at all in the ſummer, and, bur 
a {mall proportion in the winter, to fer them on working; leſs than an 
ounce # yeaſt to twenty pints of prepared liquor, will uſually ſuffice for 
that purpoſe in the coldeft ſeaſon. But, in hot countries, or ſultry ſea- 
ſons, theſe prepared juices, and eſpecially ſugar, are, of themſelves, apt 
to fall into too violent a fermentation ; which, therefore, ought to be 
abated by the contrary means. Es: | 
The general 11. All the vegetable bodies of theſe ſeveral claſſes, deſign'd for fer- 
. hows: mentation, and prepar'd for it in the foregoing manner, ought, together 
all to fermen- with their ferments, to be committed to casks of oak, already ſeaſon d, 
tation. or imbued with the ſame kind of fermented liquor, or ſome other, con- 
ſiſting of ſubtile and penetrating parts; then theſe casks, or veſſels, 
having their bung- holes lightly cover'd with a thin, or ſingle cloth, and, 
being ſer in a warm place, the liquor will ferment. The mouths of the 
veſſels are thus ſlightly cover'd over, that the air may have a free paſ- 
ſage in and out at them; for, they are here deſign'd to ſerve as vent- 
holes. And theſe veſſels are order d of wood; becauſe fermentation 
is never obſerv d to be ſo well carried on in thoſe of glazed earth, or 
' glaſs; though, on account of their tranſparency, tis ſometimes perform d 
in the latter, that the phenomena may the better be obſerved. 
Phenomena c&- 12. The preparatory buſineſs of ſermentation, hitherto deſcribed, 


erved in fer- 
nerd bans has been carried on by art; but, nature muſt now perform the reſt . 
the 


nd 


_ q Tay = 
4 4 Sa 4 ee TT I = \ : ALLEN = 
Ks. OB „ . A = : \ = =o 
* * Bop . a 4 3 » oy F ”— \ 
8 . * . * , \ - Ml ; Xo wo 
4 3 2 99 — k — — TY ' \ l 5 752 _ 
fo 1 6+ * . * * * * 4 py = 4 by 3 - * * E * ® = N * 
1 * * . — oy”; K — * D 
p r 2 — K * A > 1 . — — O 5 * © ** 
— 2 . 1 2 — 1 3 * — et . : 3 Cond. ww Cirn s . nag ” , ———— — 2 8 8 
. 7 7 . 8 ys ' 44 5 Fc "4 4 * — " &. 
* - a * i 3 2 . — — 
* 2 * * a n 7 4 
9 mn 22 a Ce" > . N 
_ * 2 OP „ 


* 0 * F 
: 2 N. 


. = 
r 


Proceſſes upon Vegetables. 129 
the work; ſo that we are here only concerned to obſerve the phænomena 
which ariſe in the operation. When, therefore, any fermentable body is 
prepared after the manner above deliver d, and, with its due proportion 
of a ferment, committed to a large, ſtrong glaſs - veſſel, ſtanding in a warm 
place, (1.) The whole body of the liquor ſoon begins to ſwell, heave, 
rarify, and ſend up little bubbles ro the top of the veſſel, where 
. they burſt with an audible noiſe, and form into froth : now, the liquor, 
which was before tranſparent, grows opake ; and a violent uninterrupt- 
ed inteſtine motion manifeſts itſelf therein. (2.) The parts of the fer- 
menting fluid appear to be incredibly elaſtic, and the motion of them 
exceeding violent. Indeed, by means of this property of fermentation, 
very terrifying and ſurprizing actions may be perform'd. Thus, if a 
hundred pints of muſt were, on ſome warm day in autumn, to be con- 
fined cloſe in a veſſel of oak above an inch thick in the ſides, and made 
ever ſo tight and ſtrong by iron-hoops, yet could not this prevent the 
working of the liquor; but, in ſpice of ſo great a reſiſtance, it wou'd 
burſt the veſſel, with a report as loud as that of a cannon. And, there- 
fore, the way to preſerve new wine in the ſtate of muſt, is to put it 
up in very ſtrong, but ſmall casks, firmly cloſed on all ſides; by which 
means it will be kept from fermenting : and then it goes by the name 
of ſtum, and is an excellent ferment, But, if it ſhould happen to fall 
into fermentation, the readieſt, and only way to ſtop it, is by the fume 
of ſulphur, or ſomething of the ſame nature. (3.) A thick Skin, or 
cruſty ſcurf forms itſelf on the ſurface, thro which the elaſtic or fer- 1 
menting matter is continually breaking. This cruſt appears to be the , 
principal cauſe of fermentation; for, it keeps in, or prevents the ſpi- 
rituous part of the liquor from flying off: and, if it be frequently broken, 
it puts a check to the fermentation, and will often entirely ſtop it if 
wholly taken away. (4.) This skin, or cruſt, which we now call flow- 3h l 
ers or yeaſt, gradually conſumes, and precipitates to the bottom of the _ 
liquor; in which caſe, tis called by the name of faces, or mother; and 
after this, the fluid above it immediately becomes tranſparent again, 
ceaſes to hiſs and bubble, has a very penetrating, pungent, ſpirituous, 
or vinous ſcent and taſte, with a mixture of acidity and ſweetneſs: and 
now the liquor, having undergone the operation of fermentation, 1s be- 
come wine, + | | : 
The vapor ariſing from the liquor, during its fermentation, ought 3 Ge 
not to be approach d too near, or breathed in too great a quantity, be- fir en ͤn, © 


P4 
* Were it not for a knowledge of this pro- | mon brimſtone, or a lighted match dip'd in it, | 
perty of burning ſulphur, the wine-merchants | and held under a cas of wine that is | 1 
and vintners might frequently ſuſtain great da- | ready to burſt its hoops, will calm its 25 
mage from the burſting of their veſſels, when | and make it ſubſide as ſuddenly as a ſpoonful 
the liquor is upon the fret; or, by ſome alte- | of oil, thrown into a large foaming copper of 
tation in the air, or other accident begins to | boiling ſugar, takes down its head, and prevents 
fer ment again; but, the ſmoke of a little com- the miſchief it might otherwiſe occaſion, | 
R ä oauſe 
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130 Proceſſes upon Vegetables. * 
cnuſe it is highly poiſonous; and, if it proves not mortal, may, at leaſt, 
render the perſon apoplectic or paralytic. We have accounts, in the 

French and German tranſactions, of people who were immediately ſtruck 
dead, by receiving at the noſe the fumes that iſſued from large veſſels. 
of wine in the ſtate of fermentation. „ 
| And now, if the liquor thus fermented be ftopp'd down cloſe, it will 
- begin to work, or feed upon, and digeſt its own lees, or mother, and 
= | at length conſume them; in which cafe we commonly ſay, the wine be- 
|  _  _ gins to ripen; and afterwards, this mother ſhoots to the ſides of the 
containing veſſel, and there appears in the form of an. effential fa'r, 
which is then called tartar. %%% 0x oh 
How m- 12. The ſpace of time required for finifhing- the fermentation differs 
able to beft ad. with the ſubjet-matter, the ſeaſon of the year, the nature of the place, 
vantage» and other circumſtances; but it is known to be perfectly perform'd by 
the ſeveral phznomena juſt now mention'd. As ſoon as ever the flou- 
ers fall to the bottom, the . veſſel ſhou'd be bung d down; otherwiſe 
E the volatile parts wou ' d fly off, and the fermented liquor become vap= 
| pid and flat. In this ſtate it ought to ſtand for ſome weeks in a cool 
place; by which means it will grow ſtronger, and more liquid: for du- 
ring this time, it imbibes and conſumes its own feces, which abonnd 
in fubtile ſpirituous parts, and grows ſoft, or loſes of its acidity, by 
throwing off its tartar. . And the longer it is thus ſuffer'd to and, the 
more ſtrength it gains; or, the more ſpirit it will yield in diſtillation. 
Thus, for inſtance, malt-liquors newly brew'd afford but a ſmall quan- 
| tity of inflammable ſpirit ; but, if ſuffer d to remain for ſome weeks, in 
the veſſel, till they become fine and clean, they will yield a much great- 
er proportion: tho, to avoid ſo great an apparatus of veſſels as would 
then be required, malt-liquors, brew'd in order to make ſpirits, are ſel- 
dom kept, but immediately after fermentation committed to the fill. 
And hence we are furniſh'd with the reaſon why all ſtale, vinous liquors. 
are ſtronger, and inebriate ſooner than ſuch as are new. | = 
ri phyſcat F. 13. The phyſical properties of a vinous liquor, prepared in the man- 
fects. ner above defcribed, are thoſe which follow. (I.) It will have an ine- 
briating quality, when received into the body: and nothing is pro- 
perly poſſeſs d of this 3 but what has been firſt fermented. For, 
If a perſon ſhould eat ever ſuch a quantity of grapes, or drink ever fo 
freely of muſt, he might indeed bring a looſeneſs upon himſelf by that 
means, but he wonld not be fuddled. So likewiſe, to take down large 
draughts of ſweet wort, or the tincture of malt, might throw one into a 
violent vomiting and flux; but never produce the ſymptoms of drunken- 
_ nels. And whatever ſome pretend as to mandrake, hemloc, poppies, 
opium, and the like ; the effects they have upon the human body are ra- 
ther ſtupefying, than inebriating. But, drunkenneſs is different from 
ſtupeſaction. An over-doſe of vinous liquors firſt makes a man brisk, 
lively and joyful, or diſpoſes him to ſing, dance, and be merry; at _ 
| | | | on- 


1 
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however, his leggs will not ſupport him; and, if the fit bs violent, he 
ws furious, raving or paralytic, and ſo he dies. But opium has not 
theſe effects: it brings on a profound ſleep; and he who has taken too 
much of it dies lethargic. (2.) It has the faculty of heating the body; 
which ſhews us the propriety of the Roman phraſe, incaleſcere vino, to 
grow warm with wine. Nothing appears to cool the body more than 
currants; yet the wine prepared from them is very heating. The like is 
to be underſtood of cherries, and all fermentable bodies, tho' ever ſo 


cold; for theſe will all afford a vinous liquor. (3.) It is inflammable, 


and will mix with water. (4.) It contains tartar, and affords it after 
the fermentation is over. This tartar is the eſſential ſalt of the vege- 
table made uſe of; and differs from the lees, or mother; being reſolvable, 
by diſtillation, into a water, a ſpirit, two kinds of oil, an alkaline ſalt 


and earth. All fermented vegetables afford it. Muſt” yields a feculent 


ſalt, and no tartar; but if once it works ſo as to become pure wine, it will, 
in the ſpace of half a year, throw off a clean tartar ; which, therefore, ap- 
pears to be tlie effect of a perfect fermentation: and accordingly is never 
obtain'd without it. (5.) It retains neither the colour, taſte, nor ſmell 

of the ſpecific vegetable from which it was made. Thus we have ſeen, 
that roſemary —— quite different water after it has been ferment- 
ed, from what it did before. Thus fermented hydromel, malt-liquors, 
treacle, ſugar, Oc. yield ſpirits, by diſtillation, that cannot be diftin- 
guiſh'd from one another. The grapes of ſome countries are as ſweet 
as honey, and ſo is their muſt. before fermentation; yet the wine pre- 
pared from either may have little of no ſweetneſs ; and ſometimes even 
gain a degree of acidity. It is not eaſy to believe, that Rheniſh-wine 
- ſhou'd proceed from fo ſwèet a_grape as it does. (6,) It acquires a 
ſomewhat acid and ſpiri tuous taſtè and ſmell. - The taſte of honey, or 
malt, Cc. is ſweet, and their ſcent ſcarce perceivable before you commit 
them to fermentation ; but, after having undergone that operation, they 
are leſs ſweet, but ſharper upon the tongue, and affeR the noſe with a 
brisk, ſpirituous, or vihous odour. (7.) It contains the volatile ſalt 
and oil of the vegetable, attenuated, and reduced into one ſpirit; as 
may appear by the chemical analyſis of a fermented" ſubjea; (S.) It 
renders the oil of the vegetable more volatile than the water. When 
an unfermented vegetable is diftill'd, the firſt thing that comes over is 
water, and the next the eſſential oil; but the contrary is obſerved after 
fermentation : for, by that operation, the oil is render'd more volatile 
than the water; and, therefore, riſes firſt in diſtillation ; having been 
broke, and ground ſo fine by the preceding operation, as now to come 
over the helm, not in its own form, as before, but as the fineſt, and 
moſt volatile part of the fermented liquor, capable of uniting with 


water. 
14. The things that promote or encourage fermentation are, ( 8 
Reſt; by means of which, the cruſt on the ſurface may remain oY 
oa 5 T, 
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for, tis this cruſt that prevents the ſpirituous part from flying off. (2,) 
A free admiſſion of the external air; fo that it may come at the inter- 
nal parts of the fermenting fluid. For, according to Mr. - Boyle, if 
a fermenting liquor be put into his exhauſted receiver, the operation im- 
mediately ceaſes. (3) A moderate degree of warmth ; for, too great 
=_ heat, and too great cold, are the. bane of fermentation. And (4.) A 
az, ©. proper ſeaſon of the year; that is, when the vegetables of the ſame 
; ſpecies with that made uſe of are in their bloom; for, tis then their 
Juices are moſt in motion: accordingly we find, when vines are in the 
bloſſom, the wine of former growths will again ſpontaneouſly run into 
fermentation. . When theſe ſeveral conditions meet, fermentation is per- 

| form'd to the beſt advantage. ö | A 
| How check?d, 15. The things which check or hinder fermentation are, (r.) Too 
er moderated, large a proportion of acid ſalts; ſuch as ſpirit, or oil of vitriol, oil of 
ſulphur per campana m, ſpirit of ſalt, Cc. Thus, when any liquor fer- 
ments too violently, a few drops of oil put into it, or the burning a little 
ſulphur under, or near the veſſel, will immediately check and reſtrain 
its fury. (2.) An over - proportion of fix d alkalies; ſuch are ſalt of tar- 

tar, pot - aſnes, or ſaponaceous bodies, (3.) Terreſtrial alkalies, as chalk, 
marl, crabs- eyes, Cc. (4.) A cloſe ſtopping up of the veſſel. (5) A 
eat degree of cold. (6.) A violent degree of heat, or conſtant motion, 

as to thicken the fermenting liquor, and render its parts hard to be 

ſeparated. (7.) A total extraction of the air. And (8.) A violent 

compreſſion of the air in the veſſel ; which Mr. Boyle has ſhewn will ftop 
fermentation, as well as taking off the air by means of his pneumatic 

engine, | | . 
* It remains now, that we conſider the effect of vinous fermenta- 
tion, as it regards the production or diſtillation of inflammable ſpirits. 


PROCESS XU. 


Exbibiting the method of diſtilling BAN Dr, and inflammaile 
| ſpirits, gaind by FERMENTATION. 9 


The proce. x, Pi two thirds of an alembic with am vinous liquor, prepared 
3 in the manner of the preceding proceſs ; lute the junftures, and with a 
moderate fire, ſufficient ro make the 22 boil, draw off ſo much as to the 

zaſte runs free from the acid part, or will fame away, when thrown upon 7 

naked fire : all which is to be kept by itſelf, in a cloſe veſſel, under the name of 


brandy, or inflammable ſpirit, 


_ N 2. In order to make what we call real brandy, to diſtinguiſh it . 
| ge juicy other inflammable. ſpirits, tis the general method to take the lees, -- 
Ta | | bother 
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other feculent, groſs, or otherwiſe uſeleſs parts of wine, or ſuch parcels | 
thereof as have been any way damaged or ſpoiled, together with the leaſt 

valuable parts of muſt that can be procured, and throw them all together 

into one large wooden veſſel to ferment, after the manner above ſet ' 

down. And when this operation is fi niſn'd, and the liquor fitted, by 

time, for diſtillation, tis committed to the alembic, and a proper degree 

of fire adminiſtred, as in the preceding proceſs. * 

3. Bat when liquors are prepared from mealy ſeeds, or other mealy ſub- How ſuch as 
ſtances, for this proceſs, there are ſome particular cautions to be obſerved, are meahj. 
more than are neceſſary when the fermented juice of grapes, honey, mann, 
ſagar, or the like vegetable juices made into wine, come to be uſed in it. 

Thus, (:.) Care muſt be taken, that the groſſer matter of the liquor ſtick 
not to the ſides, ox bottom of the till, where it is apt to run into a cake; 
which being burnt, or ſcortch'd by the too near approach of the fire, the 
oil that was in it, mixing with the ſpirir, communicates thereto an empy- 
reumatical taſte and odour, which is very diſagreeable. To prevent ſuch g 
an ill effect, tis proper to oil or greaſe over the bottom and ſides of the 
ſtill with ſome unctuous material, before the liquor is poured into it. Or 
elſe, the matter to be diſtilled might be ftirr'd about with a ſtick, till 
the fire below has made it hot; after which, the action of the fire alone 
will be ſufficient to keep all the parts in motion, and prevent the grofler 
from falling down, or adhering to the ſtill, Laſtly, the ſame good effect 
may be obtain'd, by firſt heating the ſtill, or boiling a little water in it; 
for, after it is thus made hot, or every where bedew'd. with the vapor of 
the water, it will not eaſily ſuffer any part of the fermented liquor to 
grow to its fides ſo as to be burnt. 6 The ſpirit muſt, as much as 
poſſible, be extricated and ſet free from the more tenacious parts of the 
liquor; to which purpoſe it will be convenient to mix and blend all 
the parts of it well together, before tis committed to diſtillation. A 
large proportion of the ſpirit is apt to lodge itſelf in the feculent part 
of fermented liquors; witneſs the lees of wine; which containing it in 
great plenty ought not, therefore, to be ſeparated from the wine that 
is deſign'd to be good. So likewiſe *ris very proper, before diſtillation, 
thoroughly to mix the ſediment, the flowers, and the body of the liquor 
together; or elſe to ſet the whole, cloſe ſtopp'd up, in a cellar, or ſome 
cool place, till it has imbibed its own fæces; whence it will afford a purer, 

a ſtronger, or a more copious ſpirit, capable of being long kept without 
any ill ſcent. And therefore, if any wine, after long ſtanding, is deſign d 
for diſtillation, it ought not to be drawn off the lees, but ſhou'd be ſhook - 
in the veſſel before tis thrown into the ſtill. (3.) The alembic ſhould - 
not be above two thirds full; that the flatulent, exploſive matter of the 
liquor may not riſe into the ſtill-head; which it ſometimes does, eſpe - 
cially when urged by too large a fire, with ſo much violence as to beat 
it off, tho' a great weight be laid on to keep it down; by which acci- 


dent na ſmall loſs has been ſaſtain'd, (4.). A piece of fine linen uu | 
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be ſpread over the mouth of the alembic, which may be ſtretched and 
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kept tight, by the head of the ſtill preſſing and reſting thereon at the 
juncture. By this means, any foulneſs, that might otherwiſe aſcend 3. 


long wich the ſpirit, will be kept back and prevented. This foulnek i 


very apt to riſe when the liquor has not been well fermented ; and is 


often the cauſe of that diſagreeable ſcent we ſometimes. obſerve in malt- 
| ſ ;1rits. ; | | 
"When matters are thus prepared, and all theſe cautions have been 
duly obſerved, we may proceed to diſtil off our ſpirit. with a gentle 
fire; which ought to be raiſed only ſo high, that one drop may juſt 
follow another: and this end may be obtain d by every now and then ap- 
plying the hand to the head or body of the alembic, to feel what condition 
it is in; and regulating the fire accordingly. This caution is more re- 
quiſite in diſtilling off ſpirits from the fermented liquors of mealy vege- 
tables than in others; ſuch as thoſe of grapes, ſugar, Oc. which may be 
ſuffer d to run in a fall ſtream. The fire ſnou d be kept in this equable 
Nate for the firſt hour; but may afterwards, or towards the end of the 
operation, be raiſed a little: for, at that time twill ſcarce cauſe any of 
the body of liquor to flow over into the worm; and the abſence of the 
more volatile part may not only allow, but require it. All vinous li- 
quors afford their ſpirit, by diſtillation, as pure, limpid, and pale as water; 
but being uſually put up into casks of oak, by diſſolving the roſin out of 
the wood it gradually loſes of its paleneſs, and in time tinges itſelf 
of that yellowiſh, or amber- colour we commonly admire in brandy; tho 


this is by no means natural to it, only an indication of its age or ripe- 


neſs. After the ſpirit is clean drawn off, and the fire a little increaſed, 
there always comes over a rough aſtringent acid liquor, which is nauſeous 
upon the palate, and refrigerating to the body; and laſtly, when that 
has done running, a thick, fetid, empyreumartical oil, which gives a very 
diſagreeable odour to all tlie veſſels it touches. After the diſtillation is 
thus, long continued, there remains a feculent pitchy matter, or black 
*maſs at the bottom of the alembic, which, being calcined in the fire, 
affords a fixed, vegetable, alkaline ſalt, like that of Tachenius, and of the 
ſame virtues; being the very ſalt, and almoſt the ſame quantity the 
vegetable would have afforded, if it had never been fermented. And 
the like happens in all the bodies that ever I knew fermented, and thus 
en whence it appears, that fermentation is unable to deſtroy this 
alt. 


Nature, vi ae 4. All fermented vegetable fluids diſtill'd after this manner, and with 
2 uſes ile theſe cautions, where they are neceſſary, afford different liquors at diße- 


Production. 


rent times of the operation. The firſt that runs off is pungent, pene- 
trating, heating, inflammable, exceeding volatile, or eaſier to be raiſ 

than oil or water; refreſhing, inebriating, ſtupefying, and balſamic, 0! 
endow'd with a preſervative, or embalming virtue. We call this ſpirit 


refreſhing, becauſe it proves highly ſo to perſons reduced to a languid "oy 


— 
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particularly by a dropſy; and may in that caſe be conveniently employ d: 
though at the ſame time we muſt own, that thoſe who uſe it too freely 
commonly dye hydropical. Tis ſaid to ſtupefy in this ſenſe only, that 
if a man under any exquiſite pain ſhou'd take largely of it, till he were 
jntoxicated, he wou d, for that time, be inſenſible of his torment.” So 
likewiſe, when only applied externally, or rubbed upon a part that is in 
pain, it will give eaſe, or leſſen the diſagreeable ſenſation. And laft- 
ly, we ſay it is balſamic, becauſe of the excellent N it has of 
preſervin bodies from corruption, for a very long ſeaſon. Thus, an em- 
bryo or fetus, the parts of animals, whole inſects, flowers, Cc. may, 
without much alteration, or loſs of colour, be kept in it for ſeveral 
| years. Tis an excellent thing to keep anatomical preparations in; ex- 

ting only tis apt to fret off the cuticula. It is alſo of admirable- 

e in chirurgery, where it happily cures gangrenes, mortifications, pu- 
trid ulcers, Ge. J : 

5. Thus we have given a: ſhort, and exact hiſtory of vinous fermen/ Recapitulatiun. 
tation, as it may be conſider'd either phyſically, medicinally, or che- 
mically; we have drawn out the materials, or ſubjects of it; exhibited the 
conditions requiſite to fit them for it; the nature of ferments; the me- 
thods of working with them; and ſnhewn the ſpecific effect of this 

grand operation to be tlie production of an inflammable ſpirit. Whence 

we may learn the nature of muſt, wine, brandy, ſpirit of wine, and 
all manner of vinous liquors. According to our doctrine, every liquor 
fitted and diſpoſed for fermentation is muſt; every duly fermented 
regetable liquor, wine; and the ſpirit which it affords in diſtillation, 
ſpirit of wine, or brandy. Hence, likewiſe, it readily appears, that 
there is no action or operation naturally perform d in the human bo- 
dy analogous to this of fermentation, ſince no inflammable ſpirit has ever 
hitherto been produced by a diſtillation of the parts of animals; but, 
on the contrary, all the diſtillations which have been perform'd upon 
ſuch ſubjects, conſtantly afforded liquors of a quite different nature. 
It ſhou'd ſeem therefore, that, either the opinion of fermentation in 
animals ought to be given up; or elſe a new definition of that word 
muſt be adyanced.., {I 
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Exbibiting the manner of rreftifying the Inflammable Spirits 
| obtain'd by F ER M E NT A 1 10 N. yg 17 


T2 the ardent ſpirit. of our laſt proceſi_ ine 4 fil, (funi- 


ſhed with a worm and refrigeratoty) whereof it ought not to fil 


above one half, or two thirds at the moſt ; and with a fire which juſt cauſe 


the ſuljeti to boil gently, draw off two thirds of the original quantity: or continu 


the operation, till the acid part juſt 725 to come over ; and by this means ther: 


will be obtained the liquor called reftified ſpirit of wine: an acid water, of at 


unpleaſant ſmell and taſte, remaining behind in the ſtill, with a few ſpirituos, 


and ſome unttuous parts, which were latent in the acid. 


- Its effects. 


2. We ſee, therefore, that unreRified, inflammable liquors conſiſt of 
three different parts; a pure ſpirit, a phlegm or water, and an unc- 


tuous acid; the two latter whereof, in ſome degree, remain even in the | 
pureſt ſpirits this proceſs can afford; tho in a conſiderably leſs quantity 


- 


than before their re&ification. | 


Inronvenience. 


Nature of the 
production. 


3. The ſpirits obtained from mealy ſubſtances, will, notwithſtandi 
this purification, retain ſomething of adiſagreeable taſte and odour, whereo 
they may be perfectly deprived by the proceſs immediately follon- 
ing; ſo as to become undiſtinguiſhable 
or that prepared from the fermented juice of grapes ; and, as ſome 


members of the Royal Society at Londen have ſhewn, altogether as excellent, 


in every reſpect, as the moſt perfect ſpirit of that kind. . 
4. Many chemical writers aſſext, that the ſpirits of this proceſs will raiſe 
a conflict with all alkaline bodies; which is true, indeed, of thoſe that 


have a volatile acid cleaving to them, from which they were not 
by diſtillation. This acid it is which cauſes the commotion upon the 


mixture of ſuch ſpirits with alkalies : but the ſpirit itſelf; properly ſo 
called, and containing nothing of an acid, will never exerciſe the leaf 
hoſtility with alkalies. After the ſame manner, perfectly pure {pr 
rit of wine, prepared with alkalies, will make an efferveſcence when 
poured upon acids; tho' not as it is a ſpirit, but becauſe ſome parts o 
the alkali, from. which it was diſtilled, lodge themſelves therein. All 
rectiſied, inflammable ſpirits, when perfectly pure, are of an indifferent 
nature, and neither acid nor alkaline. +» 
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m actual ſpirit of vine, 
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PROCESS XL. 


Exbibiring the manner of preparing Al cokor, per ſe, or per- 
fectly pure Spirit of Wine, from the Production of the Pre- 
ceding PROCESS, . | | | 


I. P UT reftified ſpirit of wine into a tall, ſlender cucurbit, and to the The proceſs. 
4 mouth thereof fit a glaſs-head, made after the manner of an alembic ; 
lute the junttures, and diſtil with a very gentle heat, in balneo marie, 
ſo as not to make the water of it boil, or elſe in a ſand-furnace, as long as the 
aſcending vapor continues to trickle in long veins, or rivulets, like oil, down the 
fides of the glaſs-head ; but deſiſt from the operation as ſoon as ever it begins 
to appear in the form of dewy drops and thus you will have a purer ſpirit 
of wine; an unactive, unctuous and nauſeous water remaining at the 
bottom, as in the proceſs immediately preceding. This operation being ſeveral 
times repeated, with the liquor diſtilled over, will every time give us a ſpirit 
purer and purer, and leave a watery part behind. But when no water at 
all is left behind, the liquor, which then aſcends inſenfibly, without am mani- 
feſt figns of it upon the glaſs, either in the form of dew, or oily rivulets, is called 
alcohol, or perfectiy pure ſpirit of wine. | | 


2. The word alcohol is Arabic, and originally ſignifies a thing brought 7s nature. 
to its utmoſt perfection; tis uſed among chemiſts in two different ſen- 
ſes; and ſtands for a dry, impalpable powder, as well as this perfect 
ſpirit of wine. To depurate or purify our inflammable ſpirits, as much as 
| poſſible; that is, to ſeparate them from their acid and aqueous parts, which 
obſtinately adhere thereto, there are theſe two ways. The firſt is, by gently 
diſtilling them, without any addition, in very tall veſſels, ſo that wy the fine, 
volatile part thereof may come over; which is the buſineſs of our 
preſent proceſs ; and this in great meaſure deprives them of their water, 
but not of their acid; for that becoming more volatile by repeated di- 
ſtillations, always aſcends readily along with the ſpirit. But the ſecond 
method, which we reſerve for the-next proceſs, is calculated to rake 
away this acid part of inflammable ſpirits; and is called the method of 
depuration by alkalies. i RE 

3. But after all cur labour, the ſpirit will not be entirely free ” 5 
from acid and aqueous parts. I have myſelf diſtilled it ſeventeen times e 
over; and ſtill to the laſt it has left a nauſeous liquor at the bottom of the 
veſlel, The operation perſorm'd in this manner ug ſo exceſſive tedi- 
ous, it might ſave much time, and leſſen the expence, if a proper alembic 
were here made uſe of ; a very long, bent, conical tube of _— 

5 | S | op” 
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laſt, ſet fire to the gun-· powder, whereon it was poured; and yet con- 
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ſupplying the place of the ſtill-head, and joining with the worm that 
paſſes through the . | | 

4- There are three ways of examining the -purity of our alcohol, 
(1.) If it be totally inflammable, without leaving the leaſt moiſture in 
the veſſel wherein twas burnt, tis generally accounted pure: tho' this 
is no infallible proof; becauſe a ſmall proportion of water might eaſily 
be made to exhale by the heat of the burning ſpirit. (2.) For the fame 
reaſon, the trial of gun-powder cannot be depended apon : an ardent 
ſpirit may be ſo far inflammable as when lighted up, to burn dry, and at 


rain ſome ſmall quantity of water, tho' not enough to keep the poy- 


der moiſt, and prevent its exploſion, (3.) But the moſt certain teſt of 


its purity is, if it ul communicate nd moiſture, nor in the leaſt diſſolye 


perfectly dry ſugar, ſalt, or fix d alkali ; but leave them untouched, and 


no way altered. This criterion is infallible ; for were the leaſt drop of 


water to be harbour'd in the ſpirit, it would preſently be attracted by 


ſuch ſaline bodies; as the magnet attracts iron; provided they were 


thrown into it hot and dry. Thus, if a little ſpirit of wine be 


oured upon a few grains of hot and well-dried ſalt of tartar, placed 


| * ſome pure veſſel; the ſalt preſently imbibes and faturates itſelf with the 


aqueous parts thereof, retents, and runs, in form of a liquor. And 
hence we ſee the reaſon why, among the chemiſts, a dry, fine powder, 
which will not wet the fingers, is called alcohol, as well as perfectly pure 


ſpirit of wine, 


Its nature, 
qualities, vir- 
tues, and uſes. 


5. The product of our preſent proceſs is a very volatile, ſubtile, ine- 
briating, heating, and totally inflammable liquor, endowed with a bal- 
ſamic virtue, whereby it preſerves bodies from putrefaction; 'tis 
alſo an admirable ſtyptic, ſtrongly coagulating all the juices of the hu- 
man body, and fuddenly conſolidating wounds, without leaving the ap- 
pearance of a cicatrix. Tis capable of being mix'd with water, oil, 
and both acid and alkaline ſalts; from all which it may again be ſepa- 
rated by a gentle heat: ſo that it appears to be the vegetable wa- 
ter of philoſophers, incapable of wetting the hands ; a property which 
belongs to no other fluid except, that mineral water, quick-{ilyer. 
*Tis very remarkable, that tho it may be made to mix with all 
kinds of falt, yet no art can permanently unite it with oil of tar- 
tar, per deliquium. For tho' you ſhould ſtrongly ſhake it therewith for 
twenty-four hours together, till they appear to be perfectly blended ; 
yet as ſoon as ever the motion ceaſes, they fly aſunder, and continue 
ſeparate. Nay, I have faſtened a mixture of theſe two to the fails 
of a wind-mill ; by the whirling motion whereof, they have for a long 
time been ſucceſſively ſhook together, without being at all able to unite 
them permanently. But this is more particularly true of that ſpirit which 
has been rectified from alkalies And of all the liquors afforded fo 
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chemiſtry, alcohol is the hardeſt to work any change upon; This ſpirit 
alſo is ſo exceeding volatile, that if a quantity of it were to be thrown 
up into the air of a hot room, ſcarce a drop thereof would fall upon the 
floor ; but it would almoſt wholly remain floating aloft ; as being the 
moſt ſubtile of all the known ſulphureous liquors. Tis ſo ine- 
briating, that if drank imprudently, tho* when it has not been rectified, 


| FR 


or in a large quantity, it ſoon proves mortal, as we frequently find, by 


coagulating the blood, and inducing an apoplexy, whereof drunkenneſs 1s 
a ſpecies. Its balſamic virtue admirably fits for the preſervation of ani- 
mal, or vegetable bodies immerſed therein; which it ſo embalms, as to 
make them retain their natural appearance for many ages: tho* it 


does not perform this office ſo well in ſome reſinous plants; becauſe by 


diſſolving their unctuous parts, it in time deprives them of their colour, 
and itſelf thereby becomes thick and turbid. But birds, inſects, c. 
being firſt ſteeped for a few days therein, and afterwards ſuſpended 
in a freſh parcel, may be preſerved, with all their colours, in great per- 
ſection. Its ſtyptic quality is fo great, that being applied to the mouths 
of any bleeding veſſels, it immediately ſtops the flux, by coagulating the 


blood; yet without cauſing an eſchar, as vitriol and other potential cau- 


teries always do. Upon which account we can ſafely apply it to the 
nervous, tendinous and moſt ſenſible parts of the body, where the com- 
mon ſtyptics are not to be truſted. When theſe tender organs are wound- 


ed, our alcohol has a wonderful effect; being applied with pledgets of 


lint, Hence it appears, that pure ſpirit of wine is not an aperitive, or 
diſcutient medicine, as it has been vulgarly ſuppoſed ; for then it would 
never coagulate all the juices of the body, as we find it conſtantly 
does. Thus it inſtantly turns the ſaliva, the ſerum of the blood, the 
white of an egg, @c. to conſiſtent bodies. 
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Exbibiting the manner of preparing Al c oH OI with 
Fix'd Alkali. 


1. J JOUR highty reftified ſpirit of wine, or the alcohol of the laſt pro- 
P ceſs, upon a third of its own quantity of pure, A allali, firft 
made exceeding dry by the fire ; digeſt them together in a tall, glaſs veſ- 
Jel, which is to be well ſhook, now and then, that all the parts of 
the alkali may come in contact with thoſe of the ſpirit ; then ſuffer the 
veſſel to reſt, and the alkali will fall to the bottom, having abſorbed and 
drark in the acid and remaining aqueous, or oily part ; and Suffering the pure 
Jeirit to riſe from it, aud float en the top; which may therefore be readily fee 
| 8 2 Para: 0 
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parated by decantation, or à gentle inclination of the veſſel, from the diſſolvet 
alt, wherewith'it can never be brought to unite. What is thus ſeparated, or 
elſe drawn off by gentle diſtillation, from the fix d alkali, being again digeſted upon 
a- freſh quantity thereof, in the very ſame manner; and the operation repeated till 
the fixed ſalt empluy'd neither diſſulves, nor in the leaſt relents or grows ſoft, the li- 
= "pf then be alcohol, or perfeftly pure ſpirit of wine prepared from fix d 
alkali, E £5 


Particulars ob. 2. There are three things in this proceſs, which diſcover a particular 


ſervable there- conſideration. (1.) Tis very remarkable, that the alcohol per ſe of 
u. the preceding proceſs, tho' to appearance HR pure and ſimple, is 
| really a compound body. (2.) The alkaline ſalt ſeems ro diſſolve, as it 
were, per deliquium, when the reCtified ſpirit is poured upon it; and alſo un- 
dergoes a very conſiderable change from the latent acid of the liquor, tho 
tis not deſtroyed thereby; but remains capable by exhalation, or calcination, 
of recovering its own form, and ſerving again for the ſame purpoſe. (;.) A 
diſagreeable kind of oil appears to ſtick to the ſurface of the fix d alkali; 
which oil has occaſioned no ſmall trouble to the chemiſts, ho have not 
been able to gueſs from whence it ſhould: proceed; for they could never 
imagine that any oil ſhould remain in the fixed ſalt, after it had ſuffered fo 
great a violence of the fire; and pure ſpirit of wine, ſay they, gives 
not the leaſt ſigns of any. But I have found, that a certain oil will 
conſtantly remain in the acid ſpirit of guaiacum-wood, tho' it does not 
at all appear at the firſt ; but becomes viſible after the ſpirit has been 
kept for ſome years, and tinges it of a different eolour :- whence I 
am led to ſuſpect that the latent acid in ſpirit of wine contains an oil much 
after the ſame manner. 8 
3. The general nature and virtues of alcohol, prepared from alkalies, are 
much the Ge with thoſe of alcohol per ſe ; except that the former 1s 
leſs perceptible upon the tongue than unrectified ſpirit of wine; being 
fo light and volatile, as ſooner to. be diffipated by the heat of that 
part, than enter the pores thereof by its gravity, ſo as to excite 
the ſenſation of taſte. 'This alſo, by participating of the ad- 
dition wherewith it is prepared, retains ſomething of an alkahne 
nature ; ſo as to cauſe an efferveſcence upon mixing with acids. It 
may, however, be freed from this alkaline part, by gently diſtilling it 
over again from a due proportion of oil of vitriol ; tho” in this caſe there 
is danger that the acid will predominate, ſo as to exerciſe an hoſtility 
with alkalies, when the ſpirit is poured upon them. Nor does there ſeem 
to be any way yet diſcovered, of perfectly freeing the two alcohols from 
their adhering acid and alkali. | | 


Natute of the 
production. 


Katyre of the 4. Hence we fee 'tis much more difficult to purify fermented- ſpirits, 


eperarier. than is uſually imagined ; for how often ſoever they are diſtilled per /* 


they conſtantly carry over with them ſome proportion of an acid; - 
| w 
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when re&ified from alkalies, ſome proportion of them too. And I Sj ; 
frankly acknowledge that I have no ſecret way of obtaining theſe al- 
cohols in abſolute purity ;. nor am I acquainted with Helmont's method 
of reſolving them into water and oil. '*Tis true, indeed, that if a com- 
mon inflammable ſpirit be poured upon a fix d falt, ſome quantity of 
water, and perhaps of oil too, will be ſeparated rherefrom ; bur I muſt 
rofeſs I am unſatisfied whether this can be done in perfect alcohol, 
which ſeems to be almoſt as homogeneous a body as mercury ; as it is the 
moſt ſimple indeſtructible and unchangeable of all vegetable pro- 
ductions. | | | '# 2 
5. There remain two effects, or productions of fermentation, which tmredution to 
we are ſtill to conſider ; viz. vinegar and tartar. In order to underſtand e #ifery of 
the formation of theſe, we muſt take notice, that when a ripe vegeta- n, Felsen. 
ble juice, as that of grapes, for inſtance, is firſt expreſſed, it preſently of | 
itſelf begins to fall into fermentation ; by means whereof, the ſaline mat- / 
ter contained therein 1s diſpoſed to ſhoot into tartar, and faſten itſelf 
in a cruſt to the ſides of the containing veſſel ; a parcel of grumous 
faces, called the mother of wine, falling to the bottom : upon which 
the fermented liquor becomes tranſparent ; and if now put up into a 
freſh veſſel, depoſites no more faces ; but ſtill continues to ſhoot its 
ſhining, faline . — as well upwards as downwards, ſo as to line all the 
inſide of the veſſel therewith. This ſaline matter, or tartar, is really no 
more than the eſſential ſalt of the fermented juice of grapes; and is ne- 
ver afforded by muſt. It alſo contains no inconſiderable proportion of an 
earthy ſubſtance; fo that it will not readily diflolve in water. The 
longer any wine remains in the hogſhead, the more tartar it throws 
off, provided the veſſel be kept full; and this whole quantity of wine 
being at length drawn off, and freſh ſubſtituted for it, the cruſt wherewith 
the veſſel was lined, gradually increaſes in thickneſs, ſo as to render it 
_ neceſſary, or advantageous to break it away. But if, when this tartar is- 
once form'd, the veſſel be well and frequently ſhook, ſo as to mix the wine - 
and the tartar together, they will begin to ferment afreſh, the tartar 
will diſſolve, and become more ſubtile, and the wine be converted into 
Vinegar ; upon which all the inflammable ſpirit of the wine is ſo changed, 
as to appear no more in its own form. The origin, or production 
of this vinegar we come firſt to conſider. | 
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Exhibiting the origin and production of VI x GAR, from i. 
guors turu d into Wine by FERMENTATION, 


The proceſs. x, NY manner of vinous liquor being mixed with its own faces, 
flowers, or ferment, and its tartar, firſt reduced to powder, or elſe with 
the acid and auſtere ſtalks of the vegetable from whence the wine was obtain d. 
_ _ which hold a large proportion of tartar, and the whole being kept frequently 
ſtirring in a veſſel which has formerly held vinegar, or ſet in a warm place 
Full of the ſteams of. the ſame, will begin to ferment a-new, conceive heat, 
grow ſour by degrees, and ſoon after turn into vinegar. | 


Irs ſubjess, 2. The remote ſubjets of acetous fermentation are the ſame with 
thoſe of the vinous ; but the immediate ſubjects of it are all kinds of vege- 
table juices, after they have once undergone that fermentation, which re- 

_ duces them to wine: for tis abſolutely impoſſible to make vinegar of mutt, 
the crude juice of grapes, or other ripe fruits, without the aſſiſtance 
of the vinous fermentation. 1 ; 
The matters 3. The proper ferments for this operation, whereby vinegar is pre- 
_— OE to Ho. pared, are 1.) The faces of all acid wines. (2.) The lees of vinegar. 
2 3-) Pulveriz d tartar ; eſpecially that of Rheniſh wine, or the cream or 
cryſtals thereof. (4.) Vinegar itſelf. (5.) A wooden veſſel well drench- 
ed with vinegar 3 or one that has long been employed to contain it. 
(6.) Wine that has often been mixed with its own feces. - (7) The 
twigs of vines, and the ſtalks of grapes, currants, cherries, or other 
vegetables, of an acid and auftere taſte. (8.) Baker's leaven, after it is 
turned acid. (9.) And, laſtly, all manner of ferments compounded of 
LE thoſe already mentioned. 3s 
Rwy e 4. Vinegar is no production of nature, but a creature of art; for ver- 
Pam” juice, the juices of citrons, lemmons, and the like native acids, are improperly 
> {aid to be natural vinegars; becauſe, when diſtilled, they afford nothi 
but a vappid water; whereas, tis the property of a vinegar to piel 
4 different an acid ſpirit by diſtillation, . | 
wanner of cor= J. In France they have a different method of making vinegar, from 
dating the jro-chat deſcribed in our preſent proceſs. They rake two very large 
2 oaken veſſels, the larger the better, open at the top, in each whereo 
they place a wooden grate, within a foot of the bottom. Upon theſe 
grates they firſt lay twigs, or the cuttings of vines; and afterwards the 
ſtalks of the branches, without the grapes themſelves, or their ſtones, 


till the whole pile reaches within a foot of the brims of the * 
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| Then they fill one of theſe veſſels with wine, to the very top, and 
bat half fill the other; then with liquor drawn out of the full veſ- 
ſel, fill up that which was only half full before; daily repeating the 
ſame operation, and pouring the liquor back from one veſſel to the other; 
that each of them is full, and half full by turns. When this pro- 
ceſs has been continued for two or three days, a degree of heat 
will ariſe in the veſſel which is then but half full, and increaſe for 
ſeveral days ſucceffively, withour appearance of the like in the 
veſſel which happens to be full during thoſe days; the liquor 
whereof will ſtill remain cool: and as ſoon as the heat ceaſes in the veſ- 
ſel that is half full, the vinegar is prepared; which, in the fummer, hap- 
upon the fourteenth or fifteenth' day from the beginning; but 
in the winter, the fermentation preceeds much flower; fo that they 
are obliged to forward it by artificial warmth, or the uſe of ſtoves. 
But when the weather is exceeding hot, the liquor onght to be pour- 
ed off from the fall veſſel into the other, twice a day ; otherwiſe the 
liquor would be over-heated, and the fermentation prove too ſtrong, whence 
the ſpirituous parts would fly away, and leave a vappid wine, inftead of 
wnegar, behind. The full veſſel is always to be left open at the top, 
but the mouth of the other muſt be cloſed with a cover of wood, 
in order the better to keep down and fix the fpirit in the body of 
the liquor; for orherwife it might eaſily fly off in che beat of fer- 
mentation. The veſſel that is only half full ſeems to grow hot rather 
than the other, becauſe it contains a much greater quantity of vine- 
_ twigs and ſtalks than that, in proportion to the liquor, above which 
the pile rifing to a conſiderable height, conceives heat the more, and 
fo conveys it to the wine below. 

6. This operation is conſtantly obſerved to proceed according to According to 
the following rules. (I.) The moſt generous, unctuous, ſtrong, and uri, , 
full-bodied wines, afford rhe beſt and | vinegar ; but the weak, , of 
thin wines, the moſt poor and vappid. Tis therefore a great mi- | 
ſtake to imagine that vinegar 1s nothing but corrupted wine, as 
there are many who perfuade themſelves. For the ſpirit of the wine 
does not fly off in rhe operation, but is fixed in the acid. (2.) The- 
wine, in paſſing to the ſtate of vinegar, depoſites or throws off a 
fat oily ſubſtance to the ſides and bottom of the containing veſſel, 
as alſo to the twigs and ſtalks, infuſed therein; whereby the 
all appear to be caſed over, as it were with foap. (3.) Unleſs. 
this unctuous ſubſtance be quite cleared away, once a year, the 
wine will grow vappid, or turn to a liquor that is neither vinegar nor 
wine, But this is by no means to be done with hot water, but ſuch 
as is cold and that with the greateſt expedition, leſt it ſhould diſ- 
folre and extract the acid ſalts, or ferment, lodged in the pores of 
the veſſels and ingredients ; whereby they would become unfit for the 

| purpoſe 
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purpoſe of making vinegar any longer; for inſtead thereof, \they would 
then turn the wine into a kind of oleaginous liquor: (4.) The oft- 
0 ner the ſame ſtalks and twigs have been uſed in the making of yi- 
negar, the better they are fitted for the work, and carry it on to 
the greater advantage; becauſe they every time imbibe a part of the 
vinegar, during the proceſs, and retain the ferment, lodged therein, 
for future operations. For which reaſon they ought not to be thrown 
away as uſeleſs every year, but only to be cleanſed of their unctu- 
ous matter; which then fits them for farther ſervice. And the ſame is 
to be underſtood of the veſſels; which ſuck in the ferment of the 
— ( ͤ % ̃% -ͥnt n e 
How perform- 7. The vinegar prepared, after the manner of our proceſs, from malt- 
_— 2 uors, or beer, provided they be good, differ in no reſpect from that 
WA of wine ; tho we commonly find it weaker : but this is not owing to 
the nature of the ſubject, but to its lowneſs of body and want of ſtrength. 
Strong beer, well bxew'd, and duly fermented, may be made to afford 
as good vinegar as the richeſt wines; the inflammable ſpirit and tartar 
being alſo the ſame in both. ö 
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The Thing:that 8. The 1 A1 which encourage and promote the acetous fermenta- 


forwardit. tion, are, (1.) Warmth. (2.) Admiſſion of the air. (fl.) Frequent mo- 
| tion. (4,) The addition of the hot aromatics ; ſuch as pepper, 
ginger, galangal, Cc. which being added to the fermenting liquor, in 
the proportion of a dram to a pint, will make the vinegar exceed- 
ing ſtrong and pungent. But in France they never uſe any ſpice to their 
vinegar ; becauſe, tho” it makes them ſtronger, it changes their nature, 
Thoſe that check . This fermentation is check d by all the ſame means that re- 
it. ſtrain the vous kind, except concuſſive motion; which is here ſo far 

from being an impediment, that it greatly ſerves to promote and for- 

youu! =; Ning: 3 5 . 

- 16. The effects of our acetous fermentation, when compleatly per- 
r formed and ended, are, (1.) The production of vinegar ; 6 an acid, 
volatile, penetrating, unctuous liquor, that makes an efferveſcence with 
alkalies, cools the human body, prevents the effects of drunkennels 
therein, greatly excites and refreſhes the brain, ſpirits, or nerves, 
and prevents all manner of corruption and putrefaction. Tis alſo 
5 Fan {udorific, diuretic, abſterſive, antipeſtilential, 
a powerful allayer of inflammations, and a preſent remedy in 
apoplectic and lethargic diſorders. (2.) A converſion of the inflam- 
mable, vinous ſpirits into ſuch as will extinguiſh fire. This property is very 
remarkable. We have formerly ſeen that all wines, by diſtillation, afford an 
inflammable, unctuous ſpirit ; but if again fermented into vinegar, and treat- 
ed in the ſame manner, they yield nothing of that kind. And yet 
the inflammable part of the wine does not exhale in the operation, 
bur till remains in the vinegar. For wine once deprived of its 


ardent ſpirit, can never be converted into vinegar : and we pol 
| ſtantly 
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ſtantly find, that the more the wine abounds with ſpirits, the ſtronger 
and better is the vinegar made thereof. Whence we infer, that thoſe 
ſpirits are, by this fecond fermentation, ſo fixed and united with the 
acid of the tartar, as quite to diſappear in their own form. That 
they are actually lodged in the vinegar is plain from hence, that by 
a certain art, tis pottible to recover them, or produce ardent ſpirits 
therefrom. And this ſhews us the reaſon why the veſſel above- 
mentioned, which, in the French manner of preparing vinegar, is only 
half full, is daily to be kept filling up out of the other that is quite 
full; vis. to extinguiſh or allay the too great heat in the liquor, by 
the cool wine of the latter; leſt the ſpirits we are ſpeaking of, ſhould 
thereby be made to evaporate, after the manner of diſtillation. (3) A 
conſumption or diſappearance of the matter of the eſſential ſalt, or 
tartar, which is latent in crude vegetables, as we ſaw in our ſeventh 
proceſs, ſucceeded by an exceeding ſtrong vinegar, after the materials 
have once disburthened themſelves of a' very great quantity of oil, 
which runs from them through the wooden grates, placed near the 


bottom of the large veſſels abovementioned; upon which the ſalts 


preſently unite with the aqueous and ſpirituous parts, and all toge- 
ther turn ſour by means of the new commotion: and this being 
once done, no more tartar is for ever aſter depoſited or thrown off by the 
vinegar. It might indeed ſeem probable, that when the oil was once 
ſeparated from the wine, it ſhould' yield the greater quantity of 
tartar ; the direct contrary whereof is true: and yet the tartar does not 
any way go off, but ſtill remains in the liquor, wherewith it is now 
more intimately united, and in a greater proportion, on account of the ab- 
ſence of the oil. Whence it is not without reaſon that vinegar has by 
the antient chemiſts been called fluid, or volatile tartar. Indeed we may 
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readily make vinegar from tartar; and conſtantly find that the more f 


it we employ in the preparation, the ſtronger our vinegar proves. In 
effect, vinegar is no more than the eſſential ſalt of wine, made more 
acid and volatile by a new fermentation, and intimately mixed with the 
ſpirituous, aqueous and oleaginous parts of the ſame. And if tar- 
tar be recovered from vinegar, it proves of a different ſpecies from 
that of wine. (4.) A diſpoſition of this vinegar to afford its phlegm for 
the firſt liquor in diſtillation; ſo that here the ſpirit appears to be fixed 
in the ſubject: as on the contrary it lies looſe in wine, and readily 
comes over firſt, when this is committed to the ftil In wine, 
the ſpirit is much more volatile than the aqueous part; but in vinegar 
tis heavier and more cloſely joined with the diſſolved tartar, | Vigam, 
indeed, in his Medulla Chemice, aſſerts the direct contrary; and will 
needs have it, that an inflammable ſpirit riſes firſt in the diſtilla- 
tion of vinegar. But for my own part, I could never find this to be 


the caſe. And tis probable, that in = experiment he made uſe, 12 | 
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ol pexſect vinegar, but ſuch as was in a middle ftate between that and 
| wine; having not yet undergone its due degree of fermentation, 
Medicinal vir- 1 I. We have already enumerated the phyſical and medicinal properties 
mes and uſes of gf vinegar; the moſt exceptionable whereof are its being unctuous, pe- 
* netrating, attenuating, or inciding, ftimulating, preſervative from cor- 
ruption, antiphlogiſtic, ſudorific, antipeſtilential, and curative of drun- 
keneſs. We call it unctuous, becauſe in diſtillation it condenſes not 
into drops like water, but trickles down the ſides of the veſſel in 
protuberant rivulets, like oil. Tis ſo penetrating as to paſs the thick- 
eſt filtre, without the leaſt diminution of its virtues. Scarce any thing is 
more attenuating or inciding than vinegar, boiled up with honey, and 
diluted with a due proportion of water. This, I own, is contrary to 
the common opinion; for vinegar is generally thought to coagulate rather 
than attenuate the blood: but on account 2 inciding virtue, tis high- 
ly uſeful in the ſmall- pox, the plague, and burning-fevers, where the 
blood and juices are too thick and viſcid; or where the humors tend to 
putrefaction. And when thus prepared, and taken down warm, it like- 
wiſe proves an uſeful diaphoretic. Hence Diaſcorides and Theophraſtus 
greatly recommend the uſe thereof in many acute caſes ; as particular- 
ly in the pleuriſy, the peripneumonia, diſtempers from all vegetable 
or mineral poiſons, and the bites of venomous creatures, and even that 
of the mad dog. Its ſtimulating virtue appears from hence, that it im- 
mediately raiſes ſuch as are languid, lethargic, and apoplectic, more 
powerfully than the ſcent of the ſpirit of hartſnorn, ſal-ammoniac,@c. For 
which purpoſe we need only dip a linen rag therein, and apply it cloſe 
to the mouth and noſtrils; and by this means I have frequently reco- 
vered perſons from fainting-fits, and preſerved them from falling into 
the like. I have likewiſe had experience of the ſame remedy in lethargic 
caſes, proceeding from taking of too large doſes of opium. And it will 
alſo ſeldom fail in the ſyncope, or even in convulſive and hyfteric fits. Its 
preſervative or balſamic virtue is ſo great, that being uſed inſtead of ſalt, 
it will for ſeveral weeks preſerve fleth ſweer, in the heat of ſummer; 
tho' it be only wrapped. up in a linen-cloth, firſt made wet therewith. 
And the ſame virtue it appears to exerciſe in the human body; when 
an inflammatory diſtemper is bringing a general corruption upon the juices. 
"Tis ſo good an antiphlogiſtic, or 10 powerful a medicine in caſes of in- 
flammation, burning fevers, phlegmons, Oc. that poſſibly we are not 
poſſeſſed of its equal. For this purpoſe twas uſed in all acute caſes, 8 
particularly being mixed with honey, in the phthifis, and other conſumptions, 
or corruptions of the body. It alſo proves a wonderful ſafe ſudorific, 
being of a refrigerating nature, and therefore higlily proper to be given 
in inflammatory fevers, wherein *ris ſo effetuah, that when no other 
medicine can procure a fweat, this will rarely fail to do it. Vinegar 
alſo is juſtly eſteemed for its antipeſtilential . virtues, both as. a pit 


ſerrative from the firſt attack of the plague, and the cure thereof, after 
| it 
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it has ſeized the perſon. | Shivius took two ſpoonfuls of it every morning, 
before he viſited. his patients, in.a general plague-ſeaſon, and all along 
remain'd perfectly free from every ſymptom of the diftemper : but if 
he ever happen d to miſs. taking his doſe: before he venture abroad, he 
was preſently ſeized! with a pain in his head. And Diemerbroeck appears 
to have given it with great ſucceſs in that violent plague of Nimmeguen, 


* + 


wherein as a phyſician, he was diligently employ'd. Laftly, it is ſome- 
what ſtrange, that a liquor, the baſis: whereof is wine, ſhou'd revent, 
or remedy the effects of drunkeneſs; and this the more power ully, the 
ſtronger or more ſpirituous; the wine from whence it was prepared. If 
a perſon ſo drunk with WING, that he is, in a manner, quite ſtupefi . 
or render d apoplectic or lethargic, takes but a ſpoonful or two of vi- 

r; he will thereby be immediately rouzed, and brought to himſelf 
for a time. And it is very remarkable, that thoſe wines which afford 
the greateſt quantity of vinegar, are leſs apt to inebriate than others. 
Thus Rheniſb, which yields a copious vinegar, is much leſs apt to diſ- 
order the head than French wine; tho, by til 


more inflammable ſpirit than the latter. 
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Frbibiring the method of reſolving INRA tate Water, au 
acid Spirit, an Extract, an Oil, and à fix d alkaline Salt. 


illation, the former affords 
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1. P OUR a quantity 0 Winsen into a glaſs cucurbit fitted with a proper The proceſs, 


head, and diſtil of a fourth part thereof, with a gentle heat; this 

wil prove to be a light volatile phlegm, or water, ſomewhat acid upon the tongue, 

and capable of extinguiſhing fire ; and may, by repeated diſtillations, be almoſt to- 
taly converted into water; tho it will ſtill retain a few acid particles; whereof 


it may be entirely deprived, by the addition of a little chalk, which abſorbing 


them all, will leave the water perfectly pure. (2.) 1f, after one quarter of the 
vinegar is thus run off, you increaſe the fire a little, and continue it at the ſame 
beight, till two. thirds of the original quantity is, in all, come over; this ſecouil 
ruming will be a ſpirit, ſomewhat like the former water, but much more acid and 
ponderous than that and it will come over in a greater quantity, if the vi- 
gar be not too new, but has been kept for ſome time. (3.) Urge the remainder 
with 3 fire, and a ſtill more acid, heavy, penetrating, and fix d liquor 
will riſe, capable of extinguiſhing fire: aud this will continue to come over till 
only a twentieth part of the ori ginal quantity of the vinegar remains in the cucur- 
bit : (4.) What now ſtays behind, at the bottom, appears in the form of a 
thin ſyrup, is of a very acid, and fat oleaginous nature, and may not im- 
Properly be called the rob, or ſapa of vinegar; or if the operation be _ 
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what longer continued, till the remainder comes to the confiftenceof honey, the 


- extract thereof. (5 7e fire being now augmented as much as the glaſſes wil 


The doctrine it 


affords. 


bear, there will come over firſt a very ſtrong acid, and afterwards a copious, thick, 
black, fetid, empyreunatical oil, like that of tartar. (G.) And laſtly, wha 
now remains behind is an acid, feculent matter, which, being cakin'd to white 
Mes in an open fire, will afford a violently ftrong f d alkali: 


turn of a green colour. And indeed, notwithſtanding the glaſs-head, 


fr ro! 
difpoſed to drink in vinegar, will thereby be diflolv'd into a ſugar, or 


which it is de and conſequently, its medicinal virtues are great- 


ou-Shan, theſe 
latile, 01 * d. | : The 
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4. The virtues of all the acid liquors diſtilld over in this proceſs, are Virtues and uſes 


much the ſame with thoſe of the oa itſelf, being only of a more I the produc 
etrating, and volatile nature; becauſe they are, by the operation, de-. 


rived of their earthy. part. They otherwiſe differ only with regard to 
their degrees of acidity, wherein they conſtantly obſerve this rule, which 
is common to all acids, that the greater violence of fire they require to 
raiſe them, the ſtronger they prove; and this holds likewiſe in the diſ- 
tillation of woods. Theſe ſeveral productions are all capable of mixing 
one with another; and none of them contain any portion of an inflam- 

mable ſpirit, The extract, indeed, will burn in the fire; but this it 
does upon account of its oily, not its ſpirituous nature; being, in effect, 
a ſtrong ſoap, conſiſting of ſharp acid particles: and, upon calcination, ir 
affords a very corroſive alkaline ſalt, Nor can ftronger alkalies be poſ- 
ſibly obtain d, than what are afforded by vinegar. Fhis extract is ac- 
counted an admirable medicine in the plague, and all peſtilential diſor- 
ders, and ſuch caſes as proceed from an alkaline putrefaction in the bo- 


dy. Tis alſo good in inflammations, a proper medicine to force a 


ſweat in burning fevers, and in ſhort, one of the beſt ſaponaceous bo- 
dies we have in acute diſeaſes, upon account of its acidity ; but, being 
of an unpleaſant taſte, it ought, when taken, to be mix d up with ſyrup,. 
ſugar, or the like. The ſpirit of vinegar likewiſe, which comes over ſe- 
cond in our preſent proceſs, is an excellent medicine, when taxen warm, 
ſo as to promote ſwear, in all caſes of poiſons, whether external or in- 


ternal; and particularly good againſt the bites of venomous animals, as 


that of the mad dog, Oc. And if any of the corroſive, deleterious poi- 
ſons, ſuch as euphorbium, white hellebore, c. be boiled. therein, they loſe - 
of their force, and become harmleſs to the body. 


PROCESS XLVI 


Exhibiting the manner of refifying Dis TII IL'D VIX EGA RN 


per fe, from the Spirit of the preceding PROCESS. 


. Do the ſpirit of vinegar, or the ſecoud aud third running of the laſt pro- The proces 


ceſs, into. a maderately tall cucurbit, fitted with a proper head, aud 
diftil, with a gentle fire, till aue half of the 2 quantity be come over; 
all which will. prove to be à weak and dilute acid, li 
ceding proceſs ; and leave behind in the cucurbit an exceeding ſharp and pon- - 


derous acid, which we call the rectiſied ſpirit of vinegar, aud is always the 
1 and more pungent, the longer the operation is thus moderately con 


2. Hence 


ke the firſt running of the pre- 
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et loſe their ſpirit by boiling; but vinegar becomes ſtronger by the ſame 


Uſe of the pre- 4. The rectified ſpirit of vinegar is of uſe in all the ſolutions of 


duction, 


The proceſs. 
F< 


— 


green colour. (2.) This liquor being decanted clear off from the fæces 
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2. Hence it appears, that the rectification of acetous liquors is the 
very reverſe of that of the vinous. All wines or inflammable liquors totally 


means, as being only deprived of its phlegm in the operation; for, the 
acid ſalt of the vinegar is tod heavy to riſe with a moderate degree of 
heat. We muſt own indeed, that if fiſh, fleſh, bones, Cc. be boil'd to- 
gether with the vinegar, it thereby loſes of its ſtrength ; but this 
ceeds from the gelly of the ingredients: for growing ſoft, they afford a 
mucilaginous or unGuous matter, that blunts, or ſheathes the points of 
the acid ſalts in the liquor; and ſo render it leſs pungent upon the 
tongue. But vinegar, of itſelf, always increaſes its acidity by coction, 
tho continued almoſt to dryneſs ; but, after this, it begins to loſe of 
its acid nature, and turn to an alkali. e e 37 Ye | e 
3. Tho' all that comes over from the vinegar, in the preceding pro- 

ceſs, ſhou'd be rectiſied, or treated in the manner of the preſent pro- 
ceſs, not the leaſt quantity of an inflammable ſpirit wou'd thereby be 

obtain d: but the oftener the operation is repeated with the acid ſpi- 
rit, the ſtronger, and more acid it will grow. 


metals; where ſuch a ſtrong acid is required. 


PROCESS XLVII. 


 Exhbibiting the method of refifying Drs TIII'D VINEGAR 
| from METALs, or VER DIGREASE. 


I. LF ON a proper quantity of common werdigreaſe pour four times its 

weight of the ſtrongeſt, rectiſied ſpirit of vinegar, and digeſt them to- 
gether, for the ſpace of four and twenty hours, with a degree of hect little lower 
than that of ebullition ; the veſſel being, during that time, kept frequently mov- 
ing; by which means the ſpirit of vinegar will acquire an exceeding pleaſant 


of the verdigreaſe, let freſh ſpirit of vinegar be poured thereon, and the digeſtion 
be repeated, till the vinegar no longer colours itſelf, or gains any green tiutture 
from the remaining metalline matter. The ſeveral liquors being now all mix d 
together, paſs under the name of the acid tincture of copper. (3.) This tintture 
having been filtred thro cap-paper, is afterwards to be thrown'into a cucurbit, 
fitted with a proper head, and diſtilld over with a gentle heat, till the 
ſurface of the remaining liquor begins to form itſelf into a pellicule. But all 
the liquor that riſes by this means will be chiefly aqueons, and prove flat, nau- 
Seous, and ſomething acid upon the tongue. (4. What now remains behind 
being placed in a cool cellar, will, in a day's time, ſhoot into fine tranſparent 
eryſtals, of a beautiful green, not unlike the emerald, to the fides of the containing 


veſſel : 
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veſſel; which cryſtals go by the name of diſtill d verdigreaſe ; and that part of 


the liquor which remains unchanged after the formation of theſe green cryſtals, 


being again exhaled to a pellicule, will now ſhoot after the ſame manner; and 


if the operation be often enough repeated, no liquor will be left untranſmuted into 
1 like, (5. ) Theſe cryſtals being thrown dry into a pure cucurbit, 4 glaſs re- 
tort, and diſtill d with degrees of fire, up to the higheſt that can be given in 
ſand, or till the remaining matter be perfeftly dry; there will come over an 
exceeding ponderous, fat, and violently ſtrong, penetrating liquor, contatuing a 
more copious acid, with the leaſt proportion of phlegm, than can by am other 
art be obtain'd from vinegar ; whereof it is the forts rectified from verdi greaſe 
or copper. (6.) What is left behind at the bottom of the cucurbit or retort, 
pears to be no more than a dry powder ; which, by fuffon, will return to per- 
felt copper. | | 
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2. Verdigreaſe is here made choice of, as being the ſtrongeſt metalline Nature of the 


attractive, or magnet of the acid of vinegar we know; and readily turn- 
ing with it into a metalline glebe, at the ſame time that it does not in the 
leaſt deſtroy, impair, or change its nature; but leaves it perfectly unal- 
ter d, and ready to be drawn away from it again by diſtillation. Other 


metals indeed, as well as copper, wou'd do the like, but with more 


trouble and difficulty; whilſt the copper in the verdigreaſe is already ſo 
corroded, attenuated, and open'd by the acid of the grape- skins, where- 
in it had long lain buried, as to be admirably well fitted for our pur- 
poſe. Hence we learn, that metals may abſorb, or attract ſome cer- 
tain acids, and barely lodge them in their pores, ſo looſely that a mo- 


derate degree of heat will ſerve to ſet them free, and. make them ap- 


3. The acid tincture of copper is a remedy of great uſe in all kinds Vrrevandaſ £ 


pear in their priftine form. 


of ulcers, where gentle corroſives and deſiccatives are neceſſary. And 
four or five drops of it, in any proper vehicle, are an excellent and 
immediate vomit, highly proper in caſe of poiſons taken down into 
the ſtomach, where a ſudden diſcharge by the mough is abſolutely re- 


quired, in order to the cure. R 
4. The diftill'd verdigreaſe of our proceſs makes an excellent pig- 


ment, that is highly prized by painters; tho' it is attended with one 
great inconvenience: for as the acid of it flies off, and cannot long be 


detain d therein, it in time turns of a browniſh colour. 
5. Our acid ſpirit, rectified from the verdigreaſe, is a perfect vege- 


2 


table acid ſalt, thoꝰ mix'd*with ſome | 
abſorb or attract the aqueous part of the vinegar, bur only the acid falr 
thereof: whence we have a clear inſtance, that ſalts diſſolyed in aqueous 
liquors may be ſeparated from them by certain bodies which leave the 


water behind, but retain the ſalts without working any change upon 
them, in ſuch a manner, that they may be thence eaſily recover d again 


IT 
Was 


by heat. This liquor has greatly embroil'd the art of chemiſtry. 


1 of copper; which does not 


tion. 
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ant deſcribed Bafil Valentine, above two hundred 


N \ 2. 0 : « K n 
” - * 
W . 5% N * * 
s. S 4 ge 
* as 4 


wo hundred years ago, under 
the name of Eſurine Vinegar ; and he wou d needs have it to be the al- 
kaheſt of Paracelſus and Helmont, In this opinion he was followed 

eat numbers, particularly by Zwelfer; but he is thoroughly con- 
futed by Tachenius in his Hippocrates chemicus; who repeats it over and 
over again, that Zweljer's alkaheſt is nothing but vinegar. What ſeems 
principally. to have led them into this error, was no more than their 
finding that ſuch a ſpirit poured. upon chalk, the lapides cancrorum, or 
crabs-eyes, Cc. and diſtill'd, appear'd to be wholly converted into 
phlegm. And having thus imagin'd, that this acid was really tranſmuted 
into mere elementary water; they haſtily concluded, that it was really 
turn d into the liquor, or water alkaheſt. But this was plainly no pro- 
per tranſmutation at all; only a bare ſeparation of the water from the 
acid part imbibed by the terreſtrial alkalies. This rectiſied vinegar 


4 


is greatly commended, as an excellent medicine, in caſe of a want of 


- 
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is called tartar and now, the wine loſes of its ſharpneſs or acidity, and gradu- 


Nature of the | 


production. 


appetite proceeding from a putrefacti ve cauſe; provided it be uſed only 
as an ingredient in the preparation of elixir proprietatis. 


PRO cESS XLIX. 


Exhibiting the origin and production of Ta RTA A, from fer. 
mented, vinous liquors ; by an example in Rheniſh-2ine. 


1. 18 HE muſt of Rheniſh-wine having been once thoroughly fermented, 

perfeftly changed into wine, and ſet in a quiet place, lets fall its 
fixces to the bottom of the containing veſſel ; whilft a clear and pure fuid re- 
mains floating above them. (2.) If this tranſparent purified liquor be draw 
off from its lees, into another clean veſſel, and ſuffer'd to reſt in the ſame man- 
ner, a parcel of ſhining, ſaline, pellucid matter, or ſpiculz, will by degrees form 
themſelues all around upon the infide thereof ; ſo as to compoſe an entire cruſt 
or caſe, which includes, preſerves, and keeps in the ſpirit of the wine, nuch 
better than any wooden veſſel. This ſaline matter, thus form'd and concreted, 


ally becomes more mild, generous and rich. (3.) If the wine be again draun 
out of its preſent veſſel, and other new wine of the like kind be poured into 
the ſame, this will throw off its tartar ſooner, and in a larger quantity ; fo 
that by repeating the operation, a caſe of tartar may be gain d of a very confide- 
rable thickneſs; ſo as to fill up a large part of the veſſel made uſe A; ® 
even to ſerve for a veſſel itfelf, | 


2. Tartar, therefore, is nothing but the pure eſſential ſalt of the wine, 
obtain d much after the manner of our ſeventh proceſs ; and by no 
means the feculent part thereof, which always falls to the bottom, 2 
| | neve!, 
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never, like rartar, appears in ſhining cryſtals "adhering to the fides of © 


the veſſel.” Tis of an acid taſte, and conſtantly appears of the ſame co- 
lour with the wine which affords it. Thus, that of Rheriſh is white: and 
that of claret red. But no wine will afford it, unleſs it be perfectly pure 
and fine. Tis very difficult to diſſolve. in wine, and requires the heat 
of ebullition, and twenty times its own quantity of water, before it will 

rfe&ly unite therewith ; which are uncommon properties, conſidering 
it was at firſt latent, or imperceptibly diſſolved in the wine, which won'd 
then readily mix with water, Hence it is, that wine contain'd in a 
hogſhead well-lined with tartar, never penetrates through it, but keeps 
freſh, good and ſpirituous, for ſeveral Fours ſucceſſively. 


Ihe origin of the word tartar, ſo laboriouſly treated of by Para- origin of he 
celſus, comes at length to this. We find it deliver d by Moſes, that the name. 


earth was curſed, aſter the fall of Adam and Eve; but more particularly, 
the vegetable kingdom thereof. That is, ſays Paracelſus, all manner of 
vegetable ſubjects had then a certain force given them, far ſuperior to, or 
unconquerable by that of animal bodies; whence it became impoſſible 
for us to digeſt and aſſimilate ſome one part of them into our own na- 
ture. And obſerving, that there was a certain ſtone contain'd in, or af- 
forded by all kinds of wine, or fermented vegetable juices, not eaſily diſſol - 
vable in any common liquor, he wou'd needs have this ſtony matter to 
be the curſe; and accordingly term'd it Tartarus or Gehenna ; at the ſame 
time aſſerting it to be the immediate cauſe of the gour, ſtone, all ob- 
ſtructions in the viſcera, and other diſorders. And the ſame opinion 
= likewiſe entertain'd by Baſil Valentine, and many other chemiſts be- 
5 | | 8 


4. The medicinal virtues of crude tartar are very conſiderable, as Virtues and uſes 
being preferable to the cream, or cryſtals thereof; on account of the 1e produc- 


virtue it has to cleanſe the prime vie, and cure the diſeaſes to which 
they are ſubject, But, of itſelf, without ſome farther preparation or 
aſſittance, it can ſcarce, enter the ſecond paſſages, or lacteals, by rea- 
ſon of its groſſneſs, difficulty of ſolution, and the want of a ſufficient 
heat, and quantity of liquor in thoſe parts, to break its texture, and 
run it into a fluid. Tho” we muſt acknowledge, it may be perfe&ly dif- 
ſolved, if it happens to meet with any ftrong alkali ; and therewith com- 
poſe a penetrating ſoap, which may eaſily enter the mouths of the lacte- 
als, cleanſe their pa gen and break away any obſtruction that may 
chance to be form'd therein. 'Tho* when it is thus mix d, ſuppoſe with 
the bile, or other juice, it no longer acts as tartar, but as a neutral 
alt, or ſaponaceous body. And tho' by this means, it may be render d 
an exceeding penetrating, and ſubtile medicine; yet when barely diſ- 
ſolv'd in water, it proves ſo groſs, as not to paſs a flannel-ſtrainer. In 
this ſtate, however, it admirably ſerves to disburthen the inteſtines of 
their load, without diſturbing any other part of the body; for which 


reaſon it ought to be highly valued : and in this reſpect it does not fall 
- ſhort 
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The proce/s. 


Proceſſes upon Vegetables. 
| ſhort. of tamarinds; theſe two being the principal medicines that work 
after this peculiar, gentle manner, It likewiſe cures all diſtempers 
ariſing from putrefaction, a lentor and inactivity in the inteſtinal 
tube. To anſwer theſe ends, it is to be given in the quantity of fix 
drams, or an ounce, in broth, water-grewel, or the like. This crude 
tartar being, as we have already. obſerved, the native ſalt of wine 
well-fined, has no impurities mix'd along with it; for which reaſon it is, 
that its medicinal virtues exceed thoſe of cream, or cryſtals of tartar ; 
for theſe are no more than crude tartar boil'd and diſſolv'd in water, 
and ſuffer'd to ſhoot afreſh; by which operation, as the tartar is not 
purified, ſo it loſes of its efficacy; the ſubtile ſpirit thereof being made 
to evaporate by the heat. Angelus Sala, an Htalian phyſician, who, for 
ſome time, practiſed at the Hague, and of whom Mr. Boyle very juſtly ſays, 
that he was a candid chemiſt ; has wrote an entire treatiſe upon tartar, en- 
tituled Tartarblogia; in which he frankly diſcovers all his ſecrets upon that 
head, to the great ſatisfaction and advantage of phyſicians. In this book he 
tells us, he found it an excellent remedy in the colic, hyſteric diforders, 
and ſtubborn obſtructions of the inteſtines; and particularly in ſuch 
caſes of the gout, and other diſorders as proceed from free living, or 
the uſe of rich wines and a high diet. And this he ingenuouſly acknow- 
ledges to have been his grand arcanum in theſe caſes; being given in the 
quantity of an ounce, for three or four mornings ſucceſſively, By this 
means he gently purged his patients, brought down their fleſh, kept them 
laxative, and freed them from their diſtempers, without raiſing any new 
diſturbance in the blood, or cauſing the leaſt diſorder in their bodies; 
for this admirable medicine, by ſtimulating only the glands of the in- 
teſtines, derives a flux of humours into them, which it afterwards diſ- 
charges by the anus, in the moſt calm and kindly manner, without leav- 
ing a prejudicial coftiveneſs behind it. 


ROE. 


Exhibiting the analyſis of Ta RTA R, or its reſolution, into a 
Water, à ſpirit, evo kinds of oil, and a fix d alkali. 


1. LILL two thirds of a glaſs retort with ſmall entire pieces of choice white 

tartar ; ſlightly lute on a receiver, and in a ſand-heat cautiouſly admi- 

niſter the ſeveral degrees of fire. The ſubject will ſoon change its white colour 
to a brown, and the liquor that firſt comes over will be a copious, tart, bitteriſ®, 
and penetrating water, with a mixture of ſpirit, (2.) Upon augmenting the fire 
to the ſecond degree, there will ariſe a whitiſh vapour, which turns to a more 
yellow, and bitter, but leſs acid ſpirit than what at firſt came over; togeth*r 
with a quantity, of a light, thin, black, penetrating oil, of a ſomewhat bitteri 
but grateful taſte, (3.) By a fire of e a. thick, black, ſtrong, 11 


1 2 aw SC. 


etid, 
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Proceſſes upon Vegetables. 


fetid, and ponderous oil will be made to riſe, and fink thro the former liquors to the 


bottom of the receiver. (4.) There now remains behind an inflammable maſs, 


that will conſtantly appear blackiſh in the retort, tho urged with ever ſo violent a 
fire, of a fiery alkaline taſte, and diſpoſed to run in the air into oil of tartar, 
per deliquium ; 2% tartar itſelf proves difficult to diſſobve in water. But by 
being calcined in an open fire, it turns to a white aſhes, which diluted in water, 
filtred and exhaled, yield a ſalt of tartar, that becomes blue, brown or red, 
by Juſion, as formerly mention d of fi d alkalies. 15 


2. The juncture of the retort and receiver is here order'd to be but 25e caution i: 


155 


lightly luted, becauſe there is otherwiſe the greateſt danger of their —_ and 
burſting to pieces in the operation; tho? they were ever ſo large or ca- 47m # 


pacions. For even the water which riſes firſt is ſo exceeding ſubtile, 
penetrating, and forcible, as either to eſcape thro'a cloſe and glutinous 
luting, or elſe tc burſt it, or to break the ſtrongeſt glaſſes. But the oil 
that comes over ſecond is ſtill more ſubtile and powerful; ſo that tar- 


tar cannot poſſibly be diſtill'd without breaking the veſſels, unleſs it be 


ſuffer d to tranſude thro? the luting, as it conftantly does, be the luting 


what it will, like water through a ſponge. Indeed, it is the moſt pene- 
trating thing that chemiſtry can produce; as the elder Helmont long ago 
obſerved. In our preſent proceſs, therefore, tis ſafeſt to uſe the com- 
mon lute, and not that of the philoſophers, as tis called, which will ſuffer 
no acid ſpirit to paſs it. Hence we ſee, that waters, ſpirits, acid ſalts, 
and vegetable oils, may, after a wonderful manner, lie cloſe and latent 
in a dry form; and that all the eſſential ſalt, and native oils of a plant 
are not render'd volatile by vinous fermentation ; whilſt the acetous kind 
attenuates, diſſolves, or conſumes the whole thereof, and, together with the 
oil, turns the ſalt into a volatile, unctuous, ſaline, or acid liquor. Whence 
vinegar becomes a more powerful ſolvent than wine, which is in great 
meaſure ſpoiled and robb'd of its native ſalt or tartar ; the more where- 
of it depoſits, the ſofter it always proves; fo that at length, having 
thrown off all its ſaline parts, it becomes that mild and oily liquor, 
call'd by the old woman in Plautus, vinum edentulum, toothleſs wine; 
as retaining no manner of pungency, or biting ſharpneſs upon the tongue; 
which is always owing to the tartar contain'd in the wine. * 'This pro- 
ceſs likewiſe ſhews us, that we can form no true judgment of the na- 
ture and properties of a ſalt, from what remains thereof after diſtilla- 
tion, Tartar, of itſelf, is an acid ſalt, and raiſes an ebullition with 
kalies; but what it leaves behind, upon diſtillation, is perfectly of an 


* Whoever has taſted of that old-hock in the | the tongue, without any thing of that brisk 
great cel'ar at Heidelberg. which is there ſaid to | flavour, or reliſh, to be found in the wines: of 
Lave been preſerved for ſeveral ages, will have, later growths; ſo that a man can hardly be 
er) good notion of this vinum edentulum ; perſuaded 'ris wine he holds in his mouth, 
a being perfectly ſmooth, flat, and oily upon | when he gces to tale i. | ; 
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Proceſſes upon V/ egetables.. 
_ alkaline nature; tho? doubtleſs it did not exiſt under that form in the 
vine; and tho' but little acid comes from ir in the operation. 

Virtues anduſes 4+ The oil which riſes along with the ſpirit of our preſent proceſs, is 
of the produc- recommended by Paracelſus and Helmont, as an extraordinary remedy for 
Mons. cheriſhing, reſtoring, and relaxing the limbs contracted by cold; and for 
reſolving the groſs, concreted juices of the body, and everi thoſe hard 

knots occaſion d by ſevere fits of the gout. For which purpoſes it may be 

better fitted, by rectifying it along with the oil that runs off third; where- 

by it will be freed from a copious earth. contain'd therein. This oil alſo 

has a wonderful property of recovering the loſt odour of perfumes ; or of 

increaſing and fetching out this ſcent, by being mix'd therewith in a very 

fmall proportion: and I knew a certain artiſt, who had a peculiar way 

of thus bringing musk, ambergreaſe, and the richeſt ſweets to them- 

ſelves, with a few drops of the fetid oil of our preſent proceſs; by 

which means alſo he greatly added to their virtues. The ſame thing 

has alſo been practifed, to very great advantage, in the Duke of Fol. 

- ſtein's court. And the method of it ſeems agreeable enough to the 
common experiment of ſuſpending ſuch parcels of musk, civet, amber- 

greaſe, Oc. as have almoſt loſt the ſweet ſcent for which they are ya- 

lued, in a jakes for ſome time; whereby they are again brought to be 

ectly odoriferous. 5 | 

Advantage of J. The falt of tartar prepared after the manner of this proceſs, may 
the — be obtain 'd to greater advantage, and in a much larger proportion than 
in the common way of calcining it in an open fire. For when the tar- 

tar has been reſolved into the ſeveral parts above-mention'd, it will, at 

laſt, by calctnation, yield the fonget alkaline ſalt we know, and the 

firteſt for chemical uſes. | ; 
Introduftionro 6. Having ſeen the effects of water upon vegetables, as applied there- 
rhe chemical. to with the aſſiſtance of fire, and found, that it will diſſolve their a- 
ſe" of 7he.p79- queous, ſaline, ſaponaceous, and gummy parts; it remains that we ſhew 
mentation, the effects of ſpirits, ſalts and oils upon the ſame. There are ſome 
vegetable ſubſtances, or bodies of a doubtful nature, that is undetermin d 

as to the kingdom they belong to, very difficult to diſſolve in ſpirit of 

wine, or the pureſt alcohol; fcb is amber, for inſtance (which appears 

to be a kind of foſſil bitumen, though refer d by us to the claſs of vege- 

tables) myrrh, gum-guaiacum, gum-lac, gum- juniper, gum-hedera, dra- 
gons-blood, Oc. which, tho' upon account of the RP wt or peculiar 

tenacity of their parts, they are not eaſily reſolyable, may yet be made 

to afford their tinctures, by the due application of alcohol and fix d al- 

kali, together with the aſſiſtance of fire. On the contrary, there are 0- 

thers of a ſoft texture, that may readily be diſſolved in ſpirit of wine, 

by a gentle heat, without the help of any alkaline ſalt, which wou'd 

rather ſerve to alter their natures, or impair their virtues, than open 

their bodies, and prepare them to give out their tinging parts to the 


morfiruum with greater advantage. Such are all the purging * 
thole 
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thoſe of jalap, turbith, hermodactils, &c. and the inſpiſſated juices, as l 
opium, euphorbium, benjamin; but particularly, all thoſe that contain a 
copious balſam, the tinctures whereof are prepared in the following 


Usxs of the PropucTiIONs 
0 F 8 
FERMENTATION. 


„ 


NOD S LI. 
Exhibiting the manner of extratting Tinctures, with 
RECTIFIED SPIRIT OF WINE per ſe, from reſmous 


vegetables of a looſe texture ; ſuch as IALAP, SCAMMONY,, 
and BENJAMIN. | 


1 . AVING reduced crude jalap-root, for inſtauce, to powder, The preveſs. 
mg put a proper quantity thereof into a tall vial, and pour upon 
We it as much ſpirit of wine, once rectiſied, as will riſe tuo or 
os three inches above it: keep the liquor gently boiling for four 
and twenty hours in a ſaud-heat, or wooden furnace; and af 
terwards, let it ſtand for ſome time, in a quiet, cool place, that the fæces may 
fall to the bottom, and leave a fine e e unctuous liquor, richly im- 
preguated with the virtues of the ſubject, of a colour between a yellow and a 
red, floating above them. This liquor is the tincture of the jalap; and ſbou d 

be gently decanted from the ſediment, by a gradual inclination of the veſſel. 


2. 'Tis uſually very improper to filtre any of theſe tinctures in order 4 n .. 
to make them fine; becauſe the reſinous or gummy parts thereof will ts obſerv/# 
itay behind on the paper; and ſeldom all run through a ftrainer, the therein. 
pores whereof are any thing ſmall or cloſe. 3. The 


158 Proceſſes upon Vegetables.” 
It; nature, 3. The tinctures prepared after this manner are conſtantly fouhd of 4 
| reddiſh colour. Thus, in our preſent proceſs, tho the powder of jalap 

is almoſt white; yet the tincture appears of a deep yellow, copiouſly 
mix d with red. And thus likewiſe, the tinctures of opium, benjamin, 
or eny of the blackeſt, or whiteſt bodies, provided they abound with 
oil, are always red: which 1s a plain indication, that their colour de- 
pends upon their oil; and accordingly, this being perfectly extracted 
from any ſubject, the remaining ſalt or earth, ſpirit or water, are al- 
ways white or colourleſs. F he greateſt part of theſe tinctures alſo 
turn white or milky, upon mixing with warm water; which proceeds 
entirely from the roſin they contain; and is the ſame thing that aſcends, 
mix d with oil, in the diſtillation of the waters of vegetables. But the 
tincture of ſaffron, and ſome other very ſubtile bodies, will retain their 
-own red colour, when water is poured to them; which is a plain ar- 
gument, that their oil is of a much more ſubtile nature, than that of 

the tinctures we juſt now mention'd. . £ 5 ; 
4.᷑. The tincture of benjamin, prepared according to this proceſs, and 
Virtne and uſe; mixed with a proper, or an equal quantity of fair water, turns into a 
ef medicinal white liquor, which, upon account of the uſe made of ir, goes by the 
75 %% name of virgin's milk; f being frequently employ'd as an innocent coſ- 
e 60 2 metic by the fair ſex. And indeed, by repeated application, it will ſoſt- 
een the skin, dilate its pores, and, by degrees, take away ſpots, or 
freckles in the face, and give a fine complection, It has alſo a very 
grateful aromatic flavour; and, upon account of its fine attenuated roſin, 
proves an admirable balſamic medicine in coughs proceeding from the 
taking of cold; being uſed along with ſome proper ſyrup, as that of 
violers, diacodium, or the like, in the quantity of twenty drops for a 

doſe, to be repeated occaſionally. 

mene ehey . The virtues of theſe tinctures ariſe partly from the ſpirit of wine 
er employ'd in their preparation, and partly from thoſe peculiar to the 
Juices of the ſubject, which, ſo far as they are of a reſinous nature, 
go to compoſe the. tincture; without any mixture of their ſaline part, 
unleſs the menſtruum were a low, or phlegmy ſpirit, capable, by its a- 
queous parts, of diſſolving ſalts. Hence the tincture of jalap, taken in 
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* Sir Iſaac Newton endeavours to prove, that j which being very cooling, aſtringent and te- 
bodies refract the rays of light which fall upon | pelling, is an improper coſmetic, and may do 
them, in proportion to the ſulphur they con- | miſchief, when applied to the face to {trike in 
tain; and by particular experiments has found, | pimples, or cuticular eruptions, by blocking up 
that thoſe wherein the ſulphureous principle | the pores, checking the natural perſpiration of 
abounds the moſt, refract them the ſtrongeſt. | the part, and throwing back the matter inte 

F The common lac wirginale of the ſhops, | the blood; and thus ſometimes prove the 
is a liquor of a different nature from this, tho” | cauſe of fevers, or other diſtempers; whici 
uſed tor the ſame purpoſe, but with much leſs | inconveniencies are avoided, by the uſe of ipt- 
ſafety ; being prepared of alum-water and Ji- ' rit of benjamin, made milky with fair Water 
tharge boiled in vinegar, the mixture whereof | eſpecially, if preceded, or accompanied wich 
makes an imperfect kind of white liquor; proper evacuations, 


— — 


the 
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the manner we ſhall hereafter mention, is one of the nobleſt hydrogogues 


hitherto diſcover'd ; witich, had Hippocrates but known, he wou'd have 


highly eſteem d. 


6. Tis here to be carefully obſery'd, that tinctures of theſe reſinous Directions, as. 
vegetables of a lax texture, eſpecially if they abound with ſalt, are ſyme- to conducting 
times drawn to the beſt advantage, with weak ſpirits, or aqueous men- 3 
ſtruums. For ſometimes the purgative virtues of ſuch bodies reſide in 


their ſaline parts; upon which account, tis often very proper to let 
dewn our ſpirit of wine with water, in order to obtain the full force 


and virtue of ſimples; or ſometimes even to boil them in nothing but 


pure water. The alcohol of wine, we ſee, diffolyes only the reſinous 
and oily parts of vegetables, and leaves the ſaline untouch'd ; which, 


however, are eagerly taken up by water. So that, in ſome caſes, it may 


be highly diſadvantageous to 3 pure alcohol in the extraction of 
tinctures. This is an obſervation of very great moment; for which we 
are beholding to ſome induftrious members of the Royal Academy at Paris. 
And hence we may eſtabliſh it as a rule, that water is the proper men- 


ſtruum for ſaline ſubjects, alcohol for ſuch as are reſinous, but a diluted: 


ſpirit of wine for thoſe that conſiſt of ſaline, as well as unctuous parts. 


Sena, by being infuſed in high rectified ſpirit of wine, communicates: 
nothing, or very little, of its purgative virtue thereto ; whilſt water 
wou'd extract it fully. On the other hand, ſcammony wou'd ſcarce open 


at all to water; but is totally diſſolyed in ſpirit of wine. And our pre- 


ſent ſubject, jalap, whoſe cathartic virtue reſides both in its reſinous and 


ſaline part, requires a ſpirit lower than alcohol; tho' it muſt, however, be 


once rectified, to deprive it of its acid, which wou'd otherwiſe greatly. 
obſtruct, or weaken the purgative power of the root.“ And hence we 


are ſhewn the reaſon why the roſin of jalap, which is extracted from 
the ſubje& by pure alcohol, proves leſs cathartic than that gain'd from 
it with a weaker ſpirit. For even after the alcohol has extracted its 


roſin, and faturated itſelf therewith; an aqueous menſtruum, poured 


upon the remains, will fetch out the ſalt, which is alſo purgative, 
yy ought. to be mix'd with the roſin, to gain/the full force of the 
ubject. OT 


* \Tis a deſirable thing in pharmacy, te be | than x common E contrived 
able to ſuit the menſtruum to the ingredients, adventures, or without a due knowledge 
ſo as to extract the parts required, without any | of their nature, the different parts whereof they 


mixture of thoſe that are foreign to the deſign | conſiſt, or how to extract the particular virtues 
of a compoſition. This cannot ſometimes de required from them. By which unskiltulneſs 
done but by the aſſiſtance of two or three dif- | in pharmacy, we ſometimes ſec the purgative 
ferent menſtruums, put to work upon different 

Ingredients, But * 


common diſpenſatory- and ſent with their drawn ſiculæ into the bo- 


writers have ſo little regard to theſe cautions, | dy, to ſtab and wound the inteſtines, without 


that tis eee much ſafer to truſt nature, the leaſt oppoſition. 
and take the crude ſimples as ſhe affords — | 


Hence. 


ſimples deprived of their natural cor rectors, 


1 


r n pf eas” ELSE + * 
The Dofrine-it 7, Hence we may inform ourſelves, that inflammable ſpirits of wine 
ed. extract from vegetables thoſe parts only, which by diſtillation are 
made to come over and appear in the form of oil; and which, when 
they ſpontaneouſly ouze out from plants, and thicken or grow hard 
by the ſun's heat, go by the name of balſams or roſins. So that 
the tinctures of vegetables appear to be no more than a mixture of 
their oily and ſpirituous parts. EE 


PpROC ESS In. 


Exhibiting the manner of preparing Tinctures with AL c o x01; 
per ſe ; by an EXAMPLE In SAFFRON. 


The proceſs. 1. P of the fineſt dry ſaffron into a very tall glaſs-vial, made per- 
feftly pure and diy; pour upon it about four or fix times its own 
quantity of alcohol of wine, reftified per ſe, and then digeſt them together, with 
a gentle heat, for eighteen or twenty hours ; whereby the alcohol will be tinged 
of a very beautiful yellow. When the veſſel is thoroughly cooled, gently ſeparate 
the tincture from the ſaffron, pour a freſh parcel of alcohol upon the re- 
mains, aud digeſt as before, till the ſpirit has imbibed all the yellow part of 
the ſubjeF, and leaves only the ſtamina thereof, perfefHly white, at the bottom of 
the glaſs, and deprived of all their natural taſte and ſcent. Then the ſeve- 
ral gold-colour d liquors, being mixed together, give the tincture of ſaffron in 
great perfection, - _ | | 


It; Nature 2. This proceſs is to be weh with alcohol, re&ified per ſe, and 
not that diſtill'd from fix d alkali; becauſe the latter wou'd deſtroy 
the tender ſtructure of the ſubject, or change its nature; whilſt the 
perfectly pure and unmix'd inflammable ſpirit, here employ'd, barely 
extracts its oily or ſulphureous part, colours itſelf therewith, and 
thereby becomes enrich d with the taſte, odour, and virtues of the 
ſaffron, yet without partaking of its ſalt; which can never be diſſol- 

ved by alcohol. | | | 

Doctrine. 3. If this tincture be drop'd into water, it does not make it appear 
any way thick or turbid; but barely turns it of a ſine yellow, or gold- 

0 colour : which certainly proves that the oil contain d in the chives of fat- 
| fron, is too much attenuated, or broke too fine, to form or concrete 
into roſin. | 

Medicinal a- 4. The medicinal virtues of this tincture of ſaffron are very many; and 

urs ard properly uſed, it proves an excellent cordial, as containing a ver) 

of the frodu . . . uo | 107 

on. fine and ſubtile oil. But prudence is required in the adminiſtra- 
tion; otherwiſe it may eaſily become poiſonous. If a perſon, unac- 


* cuſtom'd to the uſe of ſaffron, ſhould take but a ſingle dram of the 
| ex- 


X 
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extract that may be prepared by fanny away this tincture over | 
a very gentle fire; he would firſt, for a few days after, appear won- 
drous joyful, and then run into a mirchful kind of madneſs, attended 
with an almoſt continued fit of laughter; but at length he wou'd fall 

into a lethargy, or an apoplexy, to the no ſmall danger of his life. 
1 myſelf knew a worthy profeſſor here at Leyden, who falling into 
a fit of hypocondraic melancholy, attended with a great deje&ion, or 
ſadneſs T mind, and having the conſtant uſe of this tincture pre- 
ſcribed him by his phyſicians, was thereby rendered perfectly childiſh 


or ſilly; and narrowly eſcaped with life. 


PROCESS 1235 


Exbibiting the manner of preparing TincTtuREs, with Al. 
cohol and Fixed Alkali, from ſubjeits of a ſtrong texture, or 
hard, glutinous nature, ſuch as Amber, Myrrh, Gum-lac, Oc. 


1. [DEDUCE myrrh, for example, that is not too fat or unctuous, into Tie proceſs. 

a fine potuder, and mix it up well with oil of tartar, per deliquium, 
into a ſoft kind of paſte ; then dry it in a glazed veſſel, or one of glaſs, 
over a gentle fire, till it becomes a dry powder again : place this powder in a 
cool cellar, and there ſuffer it to run by the moiſture of the air ; dry it again, 
and repeat the proceſs with freſh oil of tartar, till all the myrrh is at length ſo 
opened, that it will perfectly diſſolve in alcohol of wine. (2.) Upon the powder 
thus prepared, gently dry'd, aud put into a very tall, chemical wial or bolt-head, 
pour enough alcohol, rectiſied from fix d alkali, to ſuim three or four inches 
above it ; and then let them boil together, over a ſoft fire, in a wooden furnace, 
for the ſpace of four and twenty hours; after which time, the veſſel being ſuf= 
fered to cool of itſelf, gently decant the liquor from the ſæces at the bottom, and 
you will thus gain a fine, tranſparent, tincture of myrrh. 


2. This is the beſt method I am acquainted with, of obtaining Is excellence. 
tinctures from hard, gummy bodies, remarkable for the tenacity of 
their parts; and what I found to be better than any of the other 
numerous ways which I have tried; as expeditiouſly affording a per- 
fectly beautiful and tranſparent tincture, highly ſaturated with the 
unctuous parts of the ſubject; whilſt many of the other methods re- 
quire a longer time, and are apt to foul the tinctures, and make them 
turbid, By this means we can preſently draw the tincture of 
amber; which, in Helmont's method, requires a week's digeſtion to ob- 
tain, And thus, as we have ſcen, myrrh may be eaſily diflolved 
in alcohol of wine; tho' there are many who pretend that it can ne- 


ver be brought to afford any tincture at all: ſo that they would 
t FX | have 
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have us believe that Elixir Proprietatis is nothing more than a tinc- 
ture of the aloes and ſaffron, without taking up a grain of the 
myrrh preſcribed in its compoſition. This is always to be- obſerved 
as a general rule in the preſent proceſs, that the. harder the ſub. 
ject is to diſſolve, the finer it muſt be ground, the oſtner moi- 
ſtened with the oil of tartar, dry'd and run into a liquor, and again 
the longer digeſted with the ſpirit ; whereby at length the tenacity 
of its parts will be entirely deſtroy'd, and its texture broken. Burt, except 
in extraordinary caſes, when the courſe of operations has been thrice 
repeated, the body will be ſufficiently opened to diſſolve in the ſpirit. 
Thus even gum-hedera, tho' fo difficult of ſolution, will be ſo pe- 
netrated, have its parts ſo ſeparated, and its vinulum ſo broken and de- 
ſtroy'd, by going three or four times through the circle, as readily to 
diſſolve in alcohol of wine. The glaſs vial, or bolt-head, uſed in this 
proceſs, is ordered to be very tall; ſo that if the neck be lender 
as well as long, it may well enough be kept open at the top, with- 
out danger of the ſpirit's exhaling at the mouth thereof; becauſe in 
ſuch veflels the air will perform the office of a ſtopple, and keep in 
the fine vapor that ariſes in the operation. _ 1 
Nature and 3. Whatever is extracted by the menſtruum from the fubjects of 
ef f this proceſs, is totally inflammable: which lets us ſee the juſtneſs of 
dudtiozs there-the eſtabliſn'd rule in chemiſtry, that alcohol of wine takes nothing up 
X from vegetables, but what is of its own nature; and therefore principal 
diſſolves only their oily, reſinous, and fpirituous parts. The virtues of theſe 
tinctures are to be learnt from the natures of the ſeveral ſubjects that af- 
ford them, together with that of the ſpirit ; tho” they are here greatly exal- 
ted by the operation, as well as the menſtruum. In general, they are 
balſamic, vulnerary, healing, corroborating, exhilerating, deobſtruent, 
and, when taken in a large doſe, purgative. They greatly reſiſt putre- 
faction in the body, brace up the ſlackened nerves, ſerve to drain 
ſuperfluous humors, and cure diſtempers proceeding from. a. cold, viſcid, 
or pituitous cauſe in the juices, or inactivity. on the, ſide. of the vel- 
ſels ; and are alſo of very great uſe in various caſes of chirurgery. They 
may conveniently enough be taken with a glaſs of Spaniſh wine, or the 
like, ſoft, ſpirituous vehicle, in the quantity of a dram..or two, twice 
or thrice a day. 

4. Thus the tincture of gum- lac, prepared after this manner, is the belt 
medicine hitherto known in that ſpecies of the ſcurvy which proceeds 
from putrefaction, where the veſſels are weak, infirm, or in part eat 
away by the acrimony of the diſtemper, and the breath ſmells fe- 
tid. *Tis alſo excellent in caſe of the rickets in children; being given 
in the quantity of a few drops, twice or thrice a day. The gum it. 
ſelf has a bitter flavour, is ſomewhat aſtringent upon the tongue, ar 
contains an oil, that it will not readily communicate to ſpirit of wine by 
coction; but may be ad vantageouſly fetched out by the treatment above- 
mentioned. 5. The 
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5. The tincture of amber, prepared in the manner of our preſent pro- 
ceſs, is a noble medicine in hyfteric and hypochondriacal diſorders, lax con- 
ſtitutions, and where the nerves are weak and unbraced ; as likewiſe in 
all caſes where a purulent matter is formed in the body, or any foul, in- 
ternal ulcer wants to be cleanſed, in the epilepſy, and the fluor albus ; 
upon all which accounts it was juſtly recommended by Hetmont, who 

eatly increaſed his reputation by its means. And I myſelf knew a 
phyſician, who became very famous from this ſingle medicine; and con- 
tinued in great repute ſo long as he kept it a ſecret. It may be ta- 
ken in the quantity of a hundred drops, thrice a day, in any convenient 
vehicle. But in putrid fevers, or any other acute diſtemper, it ought 
not to be uſed ; becauſe it would there do miſchief. "Tis very ſervice- 
able, being applied externally to ulcers, which it excellently deterges 
when they are foul, and eſpecially ſuch as are venereal. And ſome have 
recommended it as a great preſervative, to procure a continuance of 
health and long life. | 

6. Our tincture of myrrh is likewiſe an admirable medicine, in all 
caſes, where both the prime and ſecunde vie are to be opened, any corrupt 
humor to be deterged, or the juices ſtand in need of a balſam to pre- 
ſerve them from putrefaction. Hence it proves highly ſerviceable when 
ulcers are ſeated in the kidneys, lungs, uterus, &c. Tis of wonderful 
efficacy in all the diſtempers peculiar to women, that proceed from a 


watery cauſe, or too great a laxity of the veſſels ; as particularly in that 


exulceration of the veſſels which cauſes the fuor allut. In the venereal 
diſeaſe 'tis a very effectual remedy, as ſtrongly reſiſting and cleanſin 

away the putrefaction which that diſtemper brings upon the fluids an 

ſolids. It alſo proves of ſervice in tertian and quartan agues. Its ex- 
ternal uſes in chirurgery are no leſs conſiderable than its internal in 
other parts of medicine. It powerfully deterges fiſtula's, and foul, ſinu- 
ous, or venereal ulcers ; and when the bones are carious, and require ex- 
foliation, as frequently happens from the venereal taint, no better reme- 
dy can be employ'd. In the ſcurvy, attended with a corruption of the 
gums, and a loſs of their ſubſtance, it ſerves to ſtop the growing evil, 
and preſerve them from farther injury. In fine, the medicinal virtues 
of myrrh have ever been eſteemed ſo great, that all antiquity was 
employ'd in finding out ways to reſolve it, tho' not with any extraor- 
dinary ſucceſs ; for *tis exceeding difficult of ſolution: and if taken 
into the body in form of a powder, it is not digeſted by the force 


% 
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thereof, but comes away again crude, as it was received. Hence Hel- 


mont tells us, in his treatiſe of Long Life, that he who can render myrrh 
ſoluble by the body, has the ſecret of prolonging his days. And, in- 
deed, there ſeems to be ſome truth in the aſſertion ; ſince it cures the moſt 
deſperate ulcers, and prevents ail manner of putrefaction in the human 
body and animal ſubſtances. Thus, were a bird, for inſtance, or any 


other ſmall animal, to be dipt ſeveral times ſucceſſively in our tincture of 
+ TY myrrh 5 
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myrrh ; it would ſoon be perfectly penetrated or embalmed thereby, and 
turned to a kind of Egyptian mummy, capable of remaining entire for nu- 
merous ages; which is an operation that in the common way of embal- 
ming cannot be ſo well performed in the ſpace of ſeveral months. 


PROCESS I 


Exhibiting the manner of making CATHART1C PoOTIoxs, 
with the productions, or reſinous Tinttures, of the fiſty firſt 


PROCESS. 


W IT H am refinous, purging tincture, prepared after the manner of ou 
fifty firſt proceſs, mix twice its own quantity of ſome purging ſyrup ; and 
you will thereby obtain an excellent cathartic potion, that ſtrongly and ſud- 
denly diſcharges aqueous humours out of the body, and may be given to great 
advantage in cold or leucophlegmatic conſtitutions, 


2. Thus if three drams, or half an ounce of the tincture of jalap be 
mixed up with fix drams, or an ounce of the ſyrup of buck-thorn, ſy- 
rup of rhubarb, or the ſolutive ſyrup of roſes, prepared either with 
or without ſena; it excellently moves, and ſuddenly draws off the col- 
lected lympha in a dropſy, and diſcharges it by ſtool. The like may 
be ſaid of the tinture of ſcammony, tho this is of a ſtronger, and 
ſomewhat hotter nature; and the ſame holds true of all the reſinous 
carthartics, turbith, hellebore, colocinth, hermodactils, &c. But a pro- 

er regimen 1s to be obſerved, when ſuch violent medicines are taken. 
heſe reſinous tinctures ſhould never be mixed up along with waters for 
exhibition; becauſe by this means their roſin would be precipitated, 


and, in ſwallowing of them down, ſtick to the the inſide of the mouth, 


fo as to prove very nauſeous, and exceeding difficult to get off. 
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CHEMICAL HISTORY 
ROSINS. 


PRO-©F:$:S 1 


Exhibiting the manner of obtaining Ros IN s from the pro- 
duttions of the fifty firſt and fifty third PROC EDSSESS. 


I, W HEN the reſinous tinctures of our fifty firſt and fifty third pro- The proceſi. 
| ceſs have, by long ſtauding at reſt, in a cold place, perfeftly purified 
themſelves, and let fall their fæces to the bottom of the containing veſſels ; if 
any one of them be diſtilled with a gentle heat, in a glaſs retort and receiver, 
till three fourths of their original quantity is come over ; and clear, cold, rain- 
water be pour'd upon the remainder, in the proportion of four or fix to one; the 
whole mixture will immediately turn milky, thick, and turbid ; upon which a yel- 
low, unctuous, and ſoft clammy matter will be precipitated, or let fall to the 
bottom, as being by the water ſet free from the alcohol whereiu it before remained 
diſſolved. (2.) Let the whole of this mixture be diſtilled again, or committed to 
a low and wide glaſs veſſel, and exhaled away over a ſlow fire, till either the 
aſcending vapor, when condenſed, ceaſes to run in oily rivulets, or till all the 
ſpirit is evaporated, and the remaining water becomes clear, which being poured - 
away when cold, the yellow, tenacious, unc tuous ſubſtance is found fix d to the fides 
and bottom of the v:fſel. (3) Pour freſh water upon this viſcid, adheſive mat- 
ter, exhale it away again, and repeat the operation, till not the leaſt ſcent f 
the ſpirit can be perceived in the remainder, which, when perfectly cold, dry, . 
and kept for ſome days, * will prove a tranſparent, brittle, or pulverable body, 
of a colour betwren brown and yellow, that will readily melt with heat, totally - 
Uurn away in the fire, perfectly diſſolve in oil, and alcohol, but remain untouched - 
by water ; which properties conſtitute it a roſin. 


2. There are three ways in which roſins are prepared; viz. that of Nature of the - 
natuse, which converts the natural vegetable balſams into roſins, by!“ — 
means of the ſun's heat; that of our preſent proceſs; and that other 
artificial way, whereby the like balſams are freed from their liquid parts 
with a gentle fire. All roſins appear much of the ſame colour, 
waich is either a light or dark yellow; ſhare the ſame properties, and 
dißter from gums in nothing bur this, that they will not diflolve in wa- 
ter; which property, therefore, ſets the difference betwixt a gum and a 
rofin. Sulphur paſſed for a roſin with the ancients; and, indeed, it 
ſeems nearly allied thereto; bating for its want of tranſparency and in- \ 


diſ- 
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nature viſcid, inflammatory, and cauſtic or corroding. 


diſpoſition to open in alcohol of wine; tho' the addition of a little fix'd 
alkali will make it readily diſſolve therein. The ſubjects of this proceſs 
ought to be ſuch as are dry; otherwiſe the alcohol employ'd to extract 
their roſin, will unite with their aqueous parts, and then barely act like 
unrectified ſpirit of wine. | * i 

3. Almoſt all theſe roſins have a purgative virtue; tho' obtained from 


bodies that were not purgative themſelves. Thus guaiacum- wood, 
for inſtance, even after it has been boiled and dried again, will give out 


a roſin to alcohol of wine; which, as I have found by experience, 
roves a very mild, and excellent cathartic ; tho' the wood itſelf is con- 
antly diaphoretic, and no ways purgative. And after the ſame manner 


roſins may be obtained from any kind of vegetable ſubſtances. When 


any of them are deſigned for internal uſe, as cathartics, tis proper to 


grind them with twice their own quantity of ſugar, or to diſſolve them in 


a little of the yolk of an egg, and wrap them up in ſomething that may le 
them be conveniently ſwallowed, without ſticking to the internal parts of 
the mouth, where they might prove troubleſome ; as bong of their own 
ſmall draught 
alſo of ſome proper ſpirituous liquor ought to be taken down immediate- 
ly after them, in order to diſſolve their texture, and make them mix with 
the juices in the ſtomach. Theſe roſins are very ſtrong hydrogogues; 
but no ſmall danger and uncertainty attends their exhibition; as being 
apt to occaſion hypercatharſes, or purge the patient who takes them, eren 
to death, For by reaſon of their tenacity, they ſometimes run together, 
and ſtick faſt to the inteſtines, which they vellicate, burn, and corrode 
in ſuch a terrible manner, as to occaſion a perpetual diarrhea, with in- 
tolerable gripings. This is more frequently the caſe in perſons of a dry 


habit of body, who have not moiſture enough to dilute and waſh theſe 


roſins away from the ſtomach, and the other parts they lodge upon, and 
carry them clear out of the inteſtinal tube. But in ſuch bodies as abound 


with acids in the prime vie, their force is thereby ſo weakened, as ſcarce 


to operate at all. *Tis very remarkable, that any of the purging roots 
being infuſed in vinegar, or any acid ſpirit, loſe their virtue. And thus 
when cream of tartar, or any other acid of the ſame nature, is mixed 


or taken along with jalap, ſcammony, or the like reſinous cathartics, it 


greatly abates of their force. Our purgative roſins, alſo, are found in- 
active, or to have bur very ſmall effects, if the body abounds with aqueous 
humors, or hath only a ſmall proportion of bile. In which caſe they ought 
always to be mixed with ſugar, that they may the more readily unite 
with the water to be purged off: but when the bile is a predominating hu- 
mor of the body, they are readily diſſolved thereby, and ſo come to act 


with very great violence. | 
4. Hence we underſtand, that alcohol of wine diſſolves the balſam, r 


The Doctrine f d al g 
fforded by the harden'd oil of vegetables; which ir lets go in water: and by theſe two 


proceſs, 


eſi nous, or 


operations, vix. ſolution and precipitation, we obtain their r 
| N unctuous 
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unctuous part; wherein their purgative virtue principally reſides; and 
of which * being once deprived, will ſcarce afterwards operate as 
cathartics, Thus when the roſin has been extracted, by ſpirit of wine; 
from jalap, ſcammony, euphorbium, elateriam, colocynth, &c. what re- 

mains behind of them will hardly move the body, tho* they. would 
purge violently before they are thus robb'd. | 


CHEMICAL HISTORY of 
_ ESSENTIAL EXTRACTS: 


PROCESS IE 


Exbibiting the manner of making Ess ENTIAI EXTRACTS 
of the moſt coſtly aromatics, with pure alcohol. prepared with- 
out alkalies ;. by an example in SAFER ON. 


1. AAKE a tinfure of ſaffron, with pure alcohol prepared per ſe, The procefs. 
; in a tall glaſs, after the manner of the fifty-ſecond proceſs, aud pour 

off the clear liquor by gentle inclination ; put freſh alcohol to the remainder, 

digeſt again, and repeat the operation whilſt the ſpirit will tinge itſelf thereon, 

or acquire any virtue from the ſaffron. (2.) Then mix the ſeveral parcels 

of tintture together; and with a gentle heat, ſcarce exceeding that of a healthy 

man, diſtil off ſo much of the ſpirit in a low, wide-mouth'd veſſel, as to leave 

the tincture at the bottom of the confiſtence of oil, which will now become the 

eſential extract of ſaffron *, | 


2. The moſt delicate, tender, odoriferous, and coſtly fpices and perfumes, as How pratiica- 
cinnamon, mace, nutmeg, cloves, ambergreaſe, musk, &c. may by this treat- M 4 adun 
ment be made into tinctures to advantage; the firſt part of the pro- 
cels, viz. the extraction of the tincture, being repeated till the bodies 
will communicate no manner of ſmell, taſte, or colour, to the ſpirit; 
waich will, therefore, remain poſſeſſed of their full virtues. For theſe 
ingredients are not endowed with a groſs reſinous ſulphur; but one that 
is much more ſubtile, delicate and piercing; ſo as intimately to unite 
with pure alcohol. | | | 

3. Theſe extracts are admirablein their virtue; which is extremely diffuſive, Proves _— | 
penetrating and correfponding to that of the ſubject; bur here found in hh 


| The ſpirit which aſcends in the diſtillation, is the ſpirit of ſaffron; an excellent and very 


rich cordial. 
a much 


* 
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a much higher degree; the form containing the preſiding ſpirit and native 
balſam thereof. The extract of ſaffron, or opium, Oc. as it were in 
an inſtant ſpreads its virtue through the whole body; or much more 
ſwiftly than the drugs themſelves. And ſome experiments, made with 
this view in our univerſity of Leyden, ſeem to confirm the truth of the 
_ aſſertion. For three grains of crude opium being here given to a man, 
the time it cauſed him to fleep was diligently obſerved ; after which, the 
like quantity of the extract of opium being exhibited, the perſon was 
found by this to be thrown into a much deeper fleep, of longer con- 
tinuance. And, indeed, two or three drops of the extract of opium, 
thus prepared, will procure reſt, and eaſe the moſt grievous pain, in a 
ſurprizing manner. I have myſelf made an extract of ſaffron, one drop 
of which being mixed with a large proportion of wine, gave it an en- 
ceeding grateful ſcent, and taſte, as well as a moſt beautiful colour; 
which ſhews the diffuſiveneſs of its virtue. In effect, it is ſurprizing 
how great a cordial this extract is; and how greatly it exhilerates, tho 
taken in a very ſmall quantity. After the ſame manner, if cantharide 
be brought into an extract with alcohol, two or three drops of it, ben 
in wine that is free from acidity, will, in a few minutes time, give 2 
ſtrangury, or difficulty of urine, and fo great a convulſion of d- 
der, as to cauſe an excretion of its mucus, and a bloody water. 

4. If theſe extracts, by the continuance of heat, ſhould be brought 
to a higher conſiſtence, ſo as at length to become brittle, and capable 
of being reduced to a powder, they might then be mixed up with ſugar, 
and thus poſſeſs all the virtues of their ſubje&s in a portable form. 1 
know a chemiſt. who by this method of managing theſe extracts, made 
a great variety of medicines, greatly to his own profit and reputation. 
He took the extracts of ſpices, prepared in the manner of our preſent 

' proceſs, and with a gentle fire reduced them almoſt to a ſtate of dry- 
neſs; then, by adding a little dry ſugar thereto, which drank up the re- 
maining moiſture, brought them into the form of a powder, to which, 
by means of a little cinnabar, he gave a beautiful colour; and thus 
compoſed very elegant powders, of uncommon virtues and efficacy. And 
of this kind is that powder which was firſt prepared at the court at 
Zell in Germany, and, upon account of its colour, called by the La- 
lions, Pulvis del oro, tho' there is no gold at all in the compoſition. 

Do#rine it a, F. Hence we ſee that the virtues of aromatics reſide in that part of 
lars them which is diſſolvable and preſervable in alcohol; and which, when 
once {ſeparated from the drug, leaves nothing but a ſceleton, or unac- 
tive matter behind it, deſtitute of the ſcent, taſte, and virtues of the 
plant. | 5 
* as whe prog 6. Theſe extracts are not to be given without a deal of caution ; and 
Ii) ting ah pro- ſeldom in a doſe greater than that of a few drops; which ſhould rather 
duclions. be repeated the oftner, than to run the hazard of giving too much at 
once; otherwiſe, inſtead of ſtrengthening and recraiting the patient, 


the 
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the texture of his blood will be entirely broke and diſſolved thereby. 8 
They are given to the beſt advantage in a glaſs of ſome unctuous wine, | 

ſuch as Saniſd or Canary, I am always cautious of giving more than 

half a grain of the extract of opium, for inſtance; yet dare, upon oc- 

caſion, venture to order three grains of crude opium for a doſe. So the 

extract of ſaffron, given too freely, might be be, dangerous conſequence 

but will be of very 2 ſervice in caſes which require a ſudden and ex- 

traordinary fluſh of ſpirits, | | 


CHEMICAL HISTORY o#f 
_ QUINTESSENCES. 


PROCESS LVI. 


Exhibiting the manner of preparing QUINTESSENCES, With 
eſſential oils, and pure alcohol; by an ExAM IE in the 
eſſential OIL os FENNEI. ON, 


I, K PO N a proper quantity of am eſſential oil, as that of fennel, for in- The proceſs. 
ſtance, pour twelve times as much, or more pure alcohol prepared per 

ſe; mix them together, and they will inſtantly unite into one fimilar liquor, 

which is the quinteſſence required. 


2. Care muſt be had in this operation, that not a drop of water re- The caution it 
mains either in the oil, the alcohol, or the veſſel; for this wou'd foul Teures 
the liquor, and turn it milky. And if, after the mixture is perfectly 
made, water be poured to it, the whole will be diſturbed, and become 
white ; all the alcohol immediately joining itſelf to the water, and let- 
ting go the oil, which will now either float on the top, or ſink to the 
bottom, according to its ſpecific gravity. : 

3. This method of diſſolving oils in alcohol was utterly unknown 1 
the ancients : and, indeed, a very celebrated chemiſt has lately denied“ 
the poſſibility thereof, without the aſſiſtance of alkalies. But our pre- 
lent proceſs furnifhes us with an undeniable example, that oils may be 
lo perfe&tly diſſolved in pure alcohol, prepared without alkalies, as totally 
to diſappear therein, and compoſe one uniform liquor with the ſpirit. 
and for farther confirmation hereof, we may try it * with two or 
three drops of the eſſential oil of cinnamon, which is known to be ſo 
heavy, as to ſink even in ſalt- water; yet even this ponderous oil 8 4 

| - * 
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| let fall into pure alcohol. per ſe, will, as ſoon as ever it begins to deſcend 
therein, ſo perfectly mix itſelf with the ſpirit in its motion, as that every 
fingle drop of the whole ſhall. contain ſome portion of the divided oil, 

as is manifeſt by the ſmell and taſte of the cinnamon therein, 
Its excellence, 4. If the quinteſſences of this proceſs be ſeveral times digeſted; coho- 
and uncemmen bated and diftilyd again, the oil therein will, at length, be broke fo fine, 
4 as, like the alcohol itſelf, readily to mix with water. And this, per- 
haps, is as noble an experiment as any in chemiſtry; thoꝰ at the fame 
time we muſt own it is chargeable. Thus, if I wou'd have an eſſence 
of cinnamon, that ſhou'd be potable in water, I take a dram, for in- 
tance, of the pure eſſential oil of that fpice, and mix it with two 
ounces, of pure alcohol per ſe; then, either by digeſting them together, 
for a year, with a proper heat, or by repeated diſtillation, I bring the 
two to unite fo, permanently; and ſo intimately, as to mix with water, 
or the humors of the body how, by this means, the repeated ſtrokes of a 
gentle fire grinds and attenuates the parts of the oil to the ſize of thoſe 
of the ſpirit, with which it therefore forms one homogeneous and un- 
changeable liquor, having the taſte, ſcent, and virtues of cinnamon, as 
erfect as if the oil had been fermented with the alcohol; which, there- 

re, ſnews us another method of converting oils into ſpirits, 
The doffrineit 5, We are now given to underſtand the chemical effects of alcohol 
for 5 _ upon ſpirits, roſins and oils ; and the affinity there is between it and oil, 
be gen there. as it is a menſtruum to all kinds thereof. Hence we likewiſe learn 
the manner of diflolving, diluting, and adulterating of oils; and at the 
= ſame time adding to their taſte, fcent, and finenefs. Hence alſo we are 
let into the nature of an oily ſpirit, and the methods of diſcovering any 
adulteration of that kind, by the admixture of water. Eſſential oils, we 
fee, may eaſily be adulterated with alcohol; becauſe they readily and 
intimately unite therewith : and at the ſame time that it diſſolves them, 
it increaſes their virtues, and makes them ſtronger, more aromatic and 
ſubtile. But if there were any oil perfectly deſtitute of taſte, ſcent and 
colour, it might be uſed to adulterate the richeſt eſſential oils, with- 
out a poſſibility of diſcovering the fraud. But there is no ſuch known 
at preſent; or if ſome may, at firſt ſight, appear to be of this kind, 
they ſoon turn rancid. And therefore, alcohol is the only thing that 
can be ſucceſsfully employ'd in the adulteration of eſſential oils: and 
this cheat may be detected, as was ſaid before, by the milky colour, and 
ſeparation that will be procured when water is poured to ſuch a mixture. 

For the like will not happen when the oil is pure and unmix'd. 

Aedicinal vir= 6. Theſe quinteſſences are of wonderful medicinal virtues, as is eaſy 
tues of the pro- to imagine from their compoſition; being the mixture of an eſſential oil 
* with a pure vegetable ſpirit: ſo that they may not improperly be called 
vegetable ſulphurs, made potable, and raiſed to their utmoſt degree of 


power and efficacy, They are, doubtleſs, ſame of the moſt — 5 
| ſpeciſc 
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ſpecific medicines that can be obtain'd from vegetables; as retaining in FR 
an exalted degree of perfection, all the virtues of the plant whoſe oil 


they were made of, And fart 
in the vegetable kingdom. 


er than this, it is ſcarce poſſible to riſe 


PROCESS LVII. 


Exhibiting the manner of preparing the Qv INTESSENCES 
of AsrAr T Raus; by an example in CAMPHIRE, 


1. D Educe that dry oil, the rofin of Aſia, otherwiſe called camphire, to a The proceſs. 
powder, or confiderably ſmall parts, and pour thereon any quantity of 

pure alcohol, or ſpirit of wine ; this will ſoon perfetHy diſſolve the camphire, like 

ſo much oil, whilſt the whole appears one uniform liquor. (2.) But if water be 

row poured into the ſolution, the mixture will preſently become turbid, white, 

aud give out the camphire in its priſtine form, And this wou'd be the conſe- 

queice if the experiment were a hundred times repeated, or freſh ſolutions and 

precipitations made; without any alteration in the native form or virtue of the 


camphire, | { 


2. Camphire being nothing but the eſſential oil of carduus benediftus, or The doftrine it 
the camphire-tree growing in Afa, it is plain from our preſent proceſs, «fir: 
that what is a mere oil in the hotteſt regions, may appear like ſulphur, 
as to dryneſs, in the colder ; and therefore, that oils, as well as water, 
may paſs into a kind of ice. As to the manner of the formation of 
camphire, we have frequent examples of it in the diſtillation of plants; 
the oil whereof ſometimes adheres to, and blocks up the worm: but if 
it be clear d out, and expoſed to the cold air, it will there grow hard 
like ice, and turn to a kind of camphire ; which, by diſtillation, wou d 
appear under the form of a ſpirit. But the camphire of Aa is a roſin 
ſur generis, and not like the concreted oils of other countries, 

3. The quinteſſence of this proceſs, prepared with camphire, is a virtuos of che 
very balſamic medicine, and powerfully reſiſts putrefaction in the body. produiion. 
Tis alſo an excellent coſmetic, in caſe of an ulcerous skin; and admi- 
rably preſerves from corruption ſach ſmall animals as are ſuſpended 


therein, 


1 5 p R O- 
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Exhibiting the manner of preparing ary QuintessEncs, 
from the liquid ones and the eſſential extrafts of the fifty 


ſixth PROCESS. | | 


en e . ̃ ² finely ground, and #boroughly dry'd, pu 


three drams of any liquid quinteſſence, compoſed of three parts oil, and 
one of alcohol; add one dram of the extract of the ſame kind of aromatic 
with that of the liquid quinteſſence, and in the manner of the fifty fixth 
| proceſs, and mix them well together, by grinding them in a dry glaſs mortar, 

without admitting the leaſt moiſture. Diſtil the mixture in a glaſs cucurbit, 
with a heat no greater than that of a man in health, till the alcohol of ile 
liquid quinteſſence is come over; and what is then left behind will be a dry quin- 
eefſence, which ought to be kept in well-cloſed veſſels of glaſs. 


Medicina vir- 2. The alcohol in the liquid quinteſſence is of uſe in this operation, 


by opening the body of the oil, and making it unite with the ſugar. 
And after the ſame manner is the famous golden powder prepared, tho 
ſold at an exorbitant price, with the addition of a little cinnabar to 
heighten its colour. The form of theſe quinteſſences is beyond even that 
of the elæoſacchara, and renders them principally ſerviceable to travellers 
and ſailors; as being very convenient for carriage, and powerful in their 
operation; a very ſmall quantity alſo ſerving for a doſe. Thus, if a 
traveller ſhou'd in his voyage be at any time ſeized with a dyſentery, 
for inſtance, a quantity of the dry quinteſſence of opium, no bigger 
than the head of a moderate pin, taken in a glaſs of wine, might 
readily and commodiouſly effect the cure, without other aſſiſtance. But 
for a warm, 82 cordial, of great efficacy in diſtempers pro- 

ceeding from cold, and attended with weakneſs, take the eſſential oil of cin- 
namon, citron- peel, and orange- peel, of each one dram, of the oil of mace 
half a dram, that of cloves ſix drops, that of rhodium eight drops; and make 
all theſe into a liquid quinteſſence, or oily ſpirit, with a dram of pure 
alcohol per ſe ; and thus there will be — as effectual and ind 
cordial, as any in the art of medicine. But to convert this into a dry, 
anodyne quinteſſence, take of choice opium, gently dry'd, one dram, and 
four drams of ſaffron; and with pure alcohol, prepared without alka- 
lies, make an extract, in the manner deſcribed in the fifty ſixth procels; 
then draw off the moiſture till there remains of the extract no more than 
about four drams, which are to be mix'd with the liquid quinteſſence 

juſt now ſet down, in the manner of the preſent proceſs. This repa- 
ration being taken in the quantity of a ſingle grain, up to ten, i _ 
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ſhall be occaſion, is ſuch an immediate anodyne cordial, as nothing can 
exceed, being taken in a glaſs of 'Spaniſþ wine. And after this man- 
ner the preparation may be varied at pleaſure, within the limits of the 
proportions aſſign d. : | | 


CHEMICAL HISTORY of 
Medicated Aromatic SPIRITS. 


PROCESS IX. 


Exhibiting the manner of preparing ſimple, medicated, aro- 
matic ſpirits, from recent vegetables; by an example in 
ROSEMARY.. | 5 


1 O a proper quantity of the freſh gathered leaves of roſemary, pour eight The proceſs. 
or ten times as much ſpirit of wine, that has been once reftified * ; 
and diſtil them either in a glaſs cucurbit, or copper alembic, ſo long as the ſpirit 
comes over, or any oily, veins appenr in the head, or upper part of the glaſs ; 
and what thus runs off will be the. fimple, medicated, aromatic ſpirit of roſe- 
mary, otherwiſe called the Queen of Hungary's water; which being cohobated, 
or again diſtill d from ſuch leaves, or flowers of roſemary, will become the bet- 
ter and richer, | 


2. This ſpirit is an improvement upon the ſimple waters of vegetables, Nature, and 
tho no more than a ſolution of the tine volatile, or eſſential oil of the png vg 
plant in ſpirit of wine; and accordingly it turns milky, like the quin- 4% of e: 
teſſences of the fifty ſeventh proceſs, when water is mix d therewith. 

In effect, this ſpirit ſcarce differs from that; being a mixture of ſpirit of 

wine with an eſſential oil, which may be readily ſeparated by the 

addition of water; ſo that its general virtues and uſes are alrea- 

dy mention d under that proceſs. A like ſpirit may, by the ſame 

means, be obtain'd from other recent vegetables; fo as to anſwer various 

intentions in the cure of diſeaſes. Thus an hyfteric, cephalic, or a ſto- 

machic, or a cardiac ſpirit, may be obtain'd from plants endow'd with 

ſuch kind of virtues. Thus the ſimple ſpirit of the roots of garden- 

angelica, cohobated thrice, or till only two thirds of the original quan- 

tity of ſpirit of wine remains, is an admirable medicine in aſthma s 
proceeding from a cold cauſe, or in a too great ſtraitneſs of the cheſt; 


In order to make good hungary-water, | be fully ſaturated with the fine aromatic oil, 
the proportion of the ſpirit ſhou'd be leſs, in | and native ſpirit of the plant. 
reſpect of the roſemary-flowers,. that it may 
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being taken in a proper quantity, early in the morning, and ſweeten d 
with a little ſugar or honey. But the ſmall and tender parts of the 
roots are beſt ſuited to anſwer this purpoſe, as having much more 
virtue than the groſſer. And if the diſtillation be duly carried on, the 
ſpirit that comes over will be fully impregnated with che aromatic part 
of the ſubject, and entirely deprive what ſtays behind of all its ſpicy 
taſte and ſcent ; which again confirms, that the oils wherein. theſe qua- 
lities reſide, are drqgqn out by: ſomething ſimilar tothemſelyes. The ſimple 
ſpirit of roſemary is recommended as an excellent remedy in all diſeaſes 
rom a cold cauſe, eſpecially in the vertigo, hyſteric paſſion, apoplexy, 
Cc. being taken in the quantity of a dram or two, along with a glaſs 
of Spaziſh wine. Tis alſo reputed an admirable coſmetic, by means 
whereof its inventor, the queen of Hungary, is fabled to have preſerved 
herſelf as beautiful as Helen to an extreme old age. This is certain, 
that ic greatly comforts the nervous ſyſtem, when affected or diſorder d 
by cold; and ſometimes does good in caſe of contuſions and blackneſs 
of the fleſh or skin. 8 | VP | 


aden, 
| Exhibiting the manner of preparing compound, medicated, 


: 


. 


aromatic Spirits. 


1. TARE of citron-peel, and China orange · peel, of each four ounces; 
| lavender-flowers, red roſe, and orange-flowers, of each two ounces; 
the roots of angelica, and Florence orrice, of each one ounce ; dryd mint a hand- 


ful; cinnamon three ounces; cloves, nutmeg and mace, ¶ each two drams ; reiti- 


fied ſpirit uine four times the quantity of all the other ingredients ; mix them 


together, and diſtil till the liquor begins to run white; and what comes off before 


that time will be a rich compound, medicated, aromatic ſpirit. 


Farther conti- 2. If, after the ſpirit is all come over, pure water be pour'd upon the 
nued, with the remainder, and the diſtillation be continued with a ſtronger fire, there 
virtues and uſes ' » 2" . . ; | . 

will be obtain d a rich kind of compound aromatic water, that may, in 4 


of the produc- 


tion. 


leſs degree, anſwer the like intentions with the compound aromatic ſpi- 
Tit. And the ſpirit itſelf may be render'd much more noble by two or 
three cohobations; eſpecially if in the laſt diſtillation, a dram of ſaffron, 
or ground ambergreaſe tied in a linen rag, be ſuſpended by a firing in 
the neck of the retort, or ſide of the head of the alembic, ſo that the 
vapor may freely pervade it on every fide; for by this means the am- 
bergreaſe will yield ſuch an agreeable flavour both to the ſmell and 
taſte, as not to prove offenſive even to hypochondriacal or hyſterical pa- 
tients; ſo kindly is it diſſolved by the ſurrounding dew or vapor, and fo 
much better than in common digeſtion, And thus an uncommon me- 


dicine is obtainable, which might be called by the name of the invigo- 
rating 


Þ 
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rating cordial, Theſe ſpirits may be compounded and varied at every 
one's pleaſure, ſo as to ſerve in hyſteric, apopleRic, cephalic, or almoſt 
any other cafes, according to the intention of a phyſician, who: knows 
the ſpecific virtues of the plant he wou'd employ. Thus a cephalic ſpi- 
rit, that ſhall powerfully raiſe the drooping patient, may be obtain'd by 


(175) 


the diſtillation of ftechas flowers, the Hrian marum, roſemary, lavender, 


rue, marjoram, ſage, betony, maſter-wort, &c. in the manner of our 
preſent proceſs. By a rectification of theſe compound aromatic ſpirits, 
a true eſſential oil or quinteſſence may be obtain d; tho it then becomes 


ſo ſubtile and volatile, as ſcarce to be contain'd in any veſſel. For 


which reaſon we may uſually content ourſelves with the ſpirit that firſt 
runs off; as being procurable with leſs expenſe, and capable of keeping 
without loſs, and anſwering the end of the phyſician. 


3. We have already ſeen the effects of ſpirits upon oils, and what TatroduZion to 
are the productions of the two by combination: the method ar firſt laid hier of hope 


down next requires ns to ſhew, what will be the effects of fix'd ſalts, 
when united with oils. The principal oils in common uſe, are thoſe 
obtain'd by expreſſion, or thoſe procured by diſtillation ;' and with 
both theſe the mixture of a-fix'd alkaline falt will compoſe a ſoap. 
Expreſs'd oils contain a large proportion of acid, which is ſeparated 
from them by diſtillation; and therefore, expreſs'd oils eaſier join them- 
ſelves with fix'd ſalts than the eſſential, or ſuch as are volatile; fo that 


if any oil by expreſſion, as that of olives, for inſtance, be mix d with a 


fixd alkali, a remarkable agreement may immediately be 'perceiv'd be- 
tween them ; for in the very inſtant that they mix they ſeem to form 


into a ſoap : and if they were, for a few hours, to be ſuſpended 


at the moving fails of a wind-mill, ſo that they might be violently 
ſhook together, they wou'd mix and exhibit a ſaponaceous body; but at 


length, after the motion ceaſes, the ſaline and watery part will fall to the 


botrom, and the oil riſe to the top. But boiling will permanently re- 
duce them into one uniform body, called by the name of ſoap. By this 
means the ſalt will be ſo intimately united to the oil, as to become an 
elſential ſalt, whoſe nature it is to be join'd with oil. But a light, 
diſtil'd volatile oil will not_unite, by coction, into a ſoap with a fix d 
falt; becauſe being ſpecifically lighter than water, it exhales in the ope- 


ration, But in order to make ſoap with diſtill'd oils and fix'd alkali, 


we may ufe the ſtrongeſt ſalt of quick-lime, join'd with pot-aſhes, which 
being exceedingly attractive, has a ſtrange propenſity of joining all other 


bodies with itfelf, and particularly waters, ſpirits, acid liquors and oils. 
he method is to heat this ſalt, and, whilft it remains in that ſtate, to 
pour the eſſential oil thereon ; which is then ſtrongly attracted into the 
falt with a hiſling noiſe. Then the mixture being fuffer d to ſtand at 


reſt for a few months, the ſalt and oil will in that time loſe their re- 


ſpeSive natures, and turn to a very ſharp ſoap, as we ſhall more fully. 


explain here after. | 
p 5 C HE. 
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CHEMICAL HISTORY 
os Oo Poſe: 


PROCESS, LXIII. 


Exhibiting the manner of making So a r, by boiling expreſs 
ile with fix d alkali. i 


The proceſs. 1. * one part of good ſtrong quick- lime, ſet in a glaſs veſſel, add thre 
et of f d vegetable alkali, which is to be gradually moiſten d with 
water till the lime /lakes, or falls aſunder. (2.) Then boil this mix'd matter in a 
copper veſſel, with a ſufficient quantity of water, to make a lixivium, to be filed 
and exhaled, after the manner of our twelfth proceſs, till it will ſupport a new-laid 
egg; at which time it will be fit for our purpoſe, and is what the ſoap-boilers 
call their ſtrongeſt mother or menſtruum ; and is indeed ſo 7 as, when it 
boils, immediately to conſume almo&? any body that ſhall fall therein. (3.) This 
ſtrong lixivium being let down with water, or, at firſt, exhaled only to ſuch a 
fize, as jus? to ſuffer a freſh egg to fink in it, is called by the ſame artiſt, 
their weaker mother, or common lixivium. (4.) With this weaker lixivium, 
thoroughly mix an equal quantity of any auimal or vegetable oil, gain d by ex- 
preſſion, and boil them together over a ſoft fire, till at length, with continual 

" ſtirring and mixing, they begin to unite into one uniform ehickiſh maſs ; the ſu- 
perfluous water, but not the oil, being exhaled in the operation. (5. Then add three 
parts of the ſtrongeſt lixivium abovemention d, in proportion to the quantity of il, 
and continue them boiling, with a gentle heat, and perpetual agitation, till they 
become of that conſiſtence, as when a #*tle is drop d upon a cold metalline plate, 
it appears in the form of an uniform confiftent maſs, or hard ſoap, capable f 
being cut with a knije. 


Diredions re- 2. If the ſoap ſhou'd happen to be too fat or greaſy, ſo that the oil 
lating thereto. ſeparates, or appears diting, "tis cured by adding more of the ftrong 
lixivium, and repeating, or continuing the boiling br a ſeaſon. But it 
it proves too ſharp, ſaline or corroſive, which may be known by the 
raſte, and its relenting in the air, after it is cool'd, it requires the ad- 
dition of more oil, and a farther degree of coction, till at length the 
due proportion of the ingredients is hit upon, ſo that neither may pre- 

dominate, which always affords the moſt perfect kind of ſoap. And in 

this manner are made all the various ſoaps of Europe. But the Spaniſh and | 


Penetim {aps are in greateſt eſteem, thoſe parts abounding with the 
| | ſtrongeſt 
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Proceſſes upon Vegetables. 

| ſtrongeſt fix d alkali, and the beſt oil- olive; whereas in the northern 
regions, and particularly in Holland, we are obliged, for cheapneſs, to 
make uſe of train-oil, which gives our ſoap a black colour, and a diſ- 


agreeable ſcent. The mixture of pure ſalt of tartar and oil, without 
the aſſiſtance of quick- lime, makes an admirable kind of ſoap. 


[177] 


3. By this proceſs, fix d alkali is made to unite with any kind of Medicinal ur- 


expreſſed oil into a ſimilar maſs that is ſoluble in water, oil, and alco- 
hol, deterging, WTR” purifying, 3 relaxing, opening, de- 
obſtruent, pectoral, reſolving, edulcorating, 


tues, and uſes 
of the produc- 
tions. | 


udorific, diuretic, vulne- - 


rary, anodyne; and in ſhort, a kind of univerſal, medicine, in ſuch 


obſtructions as are unattended with a putrefactive, or corroſive oil or al- 
kali, that is, where no inflammatory diſpoſition appears; being enabled, 
by the fineneſs of its parts, to paſs thro the whole ſyſtem of veſſels, and 
unite with all the fluids of the body. 'This extraordinary medicine may, 
upon occaſion, be taken after the rate of an ounce in four and twenty 
hours; being divided into proper doſes for that purpoſe, and fo uſed at 
proper intervals. 'The moſt commodious form of exhibiting it ſeems to 
be that of pills; tho' it is alſo capable of mixing with a proper vehicle 
into any liquid form. But as of itſelf tis very » tf to be nauſeated by 
che patient, eſpecially when it has long been uſed, it may be proper to 
tinge it red, and by that means diſguiſe it, with a little gum-lac, co- 
chineal, &c. or conceal it, by the admixture of any other ingredient, ſuit- 
able to the intention of cure. Thus; for inſtance, in the hyſteric diſeaſe, 
it may be mix'd to advantage with caſtor, oil of amber, or the like. "Tis 
a medicine that I frequently make uſe of in my own practice; but then 
I always take care to prepare it with my own hands, becauſe that which 
is commonly fold by the ſoap-boilers is never to be had without lime, 
which is very apt to corrode the ſtomach and inteſtines; from whence 
dangerous inflammations may ariſe, I am of opinion, that ſoap, rightly 
prepared, is one of the moſt pure and excellent medicines we poſſeſs; 
the numerous virtues whereof may eaſe the phyſician, who is acquainted 


with them, of a great load of ſimples of much leſs efficacy. We have already 


obſerved, that it is an almoſt univerſal deobſtruent; or good for all ob- 
ſtructions ariſing from an exceſs in the diameter of the obſtructing 
matter above that of the canal thro' which it oughr to flow. If we con- 
ider what kind of matter it muſt be that cauſes obſtructions in the 
body, we ſhall find that ſoap. is admirably ſuited to diſſolve its texture, 
and force it a paſſage with the circulating fluids. Now, it can only be the 
more groſs and viſcid parts of the fluids themſelves, which, coming to- 
gether fall into coheſion, and block up the cavity of the veſſels: but all 
the animal fluids conſiſt of nothing more than water, ſalt, oil and earth; 
ot all which none is more apt to ftick than the cil, upon account of the 
luperior tenacity of its parts, and its indiſpoſition to diſſolve, like falr, 
a water. And in effect, we ſeldom find that earth is the cauſe of ob- 
Lructions in the body; but an unctuous matter that ſometimes ap- 

pears 


us! 


The. proceſs. 
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pears like chalk, ſometimes like roſin, and ſometimes, like an oily ſub- 
{tance; all which are uncapable of being diſſolved by water, and ardly 
by common ſalt, but readily yield to fix d alkali and alcohol; the for- 
mer whereof, however, might firſt corrode the veſſels of the body before 
it reached the part, whilſt the latter wou d coagulate the fluids contain'd 
therein, and by conſtringing the veſlels increaſe rhe obſtruction, at the 
time they produce the other effect: ſo that ſoap is the only remedy, 
which can be uſed with ſafety and ſucceſs in the caſe of obſtructions, 
And this will preſently and effectually diſſolve away inſpiſſated and 
harden'd, or pitchy, unctuous matter, unite it to itſelf, and fit it for ex- 
pulſion, or a free circulation in the canals again; and all this too in a 
manner as mild and gentle as it is effectual. Beſides this, it ſurpriſingly 
cures all internal wounds, foul ulcers, Cc. but, as was hinted above, 
tis as bad as poifon where the humors tend to a ftare of alkaline cor- 
ruption; and therefore, it is highly miſchievous in a phthiſis, the ſtone, 
fevers, and principally in the plague. Thus it has been remarkd 
both by the French, Engliſh, and Germans, and partieularly by Sylvius, 
Foreſtus, and Diemerbroeck, that in the time of the plague, almoſt all the 
ſoap-boilers, fullers, and ſuch whoſe buſineſs led them to make uſe of 
foap, or even thoſe who put on clean linen, that had been waſh'd in 
ſoapy water, died of the diſtemper : whilſt thoſe were found to eſcape, 
who were in like manner any way concerned with acids. 


22298 Of CESS: LNUF- | 
Exhibiting the manner of making 8 oA v, by digeſting diftilld 
deiii with fix d alkali 


1. Dorf of the ſtrongeſt fix d allali, fiſt thoroughly purged of its earth by 

ſolution, filtration and evaporation, into an earthen crucible, aud ſuffer 
it to flow in a very ſtrong fire, for two or three hours, or till it turns of a blue 
colour ; and whilſt it al remains in a fluid ſtate, pour it immediately into an 
iron mortar made exceeding hot and dry. As ſoon as ever it ceaſes to fi u, grind 
it well with a peſtle of iron, till, upon cooling gradually, it be reduced to a 
very dry powder ; which, whilſt it is yet very hot, is to be poured into a lou 
glaſs, made flat at the bottom, and wide at the mouth, that has firſt been 
throughly heated, and wiped perfeftly diy: then immediately pour to the ſalt 
ſuch a quantity of clear and well refified oil of turpentine, or any other eſſential 
oil, as may riſe about an inch above it; and if the operation be rightly per- 
form d, the fd alkali will now drink in the oil with a hiſſing wiſe Then 
place the comaining veſſel in a cellar, that the matter may attract the moiſture 
of the. cool air, and in a jew days time all the cil will be imbibed by the ſalt; 
after which, the matter is to be ſtirrd about with a flick ſeveral times in © 


b 
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| | | 
day; continuing to pour freſh. oil gradually upon it, till the ſalt be fully ſatu- 
rated; which it will be with about thrice its own quantity thereof, And thus 
in the ſpace of three or four months, you will have the ſoap required, which, by 
way of eminence, is called the ſoap of philoſophers. 


2. Every circumſtance mention'd in the proceſs muſt be carefully ob- The cantions it 
| ſerved, otherwiſe the experiment will not ſucceed : I myſelf was obliged . 
to try it more than fifty times before I cou'd make it anſwer, tho I 
exactly follow'd the directions of Helmont, Starkey, and Matthew, But the 
method here ſet down has never failed me once. The mortar and 
glaſs made uſe of muſt be exceeding dry; for the leaſt moiſture in 
any veſſel employ'd in the operation wou'd cauſe all the ſalt to be 
thrown about the room with prodigious violence, break the veſlels to 
pieces, and endanger the lives of the ſpectators : and, if the leaſt drop 
of water ſhou'd be conceal'd in the oil of turpentine, or in the ſalt, no 
ſoap cou'd poſſibly be made thereof. For this reaſon, the ſalt, during 
the operation, muſt not be ſuffer d to cool; becauſe it wou'd then in- 
ſtantly attract the moiſture of the air, and by that means prevent the 
uniting of the oi! therewith. In this caſe, likewiſe, it wou'd ftick ſo 
ſtrongly to the ſides of the mortar, as might cauſe great difficulty to 
ſeparate it again. But the ſucceſs of this operation depends chiefly upon 
the agitation ef the mixture ; by means whereof Dr. Grew tells us of a 
way to prepare this ſoap in four and twenty hours time. 

3. This preparation goes under different names. It is called the ſoap 77; chemical 
of the adept, of Helmont, and of Starkey, and the corrector of Matthew ; «ſe. 
and is the thing of which they have all ſo largely treated. If any kind of 
poiſon be digeſted with thrice its own quantity of this ſoap, the whole be- 
comes of an indifferent, or neutral nature; which is the reaſon, that in 
England it goes by the name of Matthew's corrector. Fhis Matthew was an 
empyric, who made himſelf very famous by means hereof : for taking only 
the ſurface, or, as it were, the cream of this ſoap, and mixing it with opi- 
um, hellebore, or ſcammony, he procured a medicine of uncommon vir- 
tues; by which, Starkey alſo made himſelf eminent; the ſpecific virtues of 
the opium and purging ingredients being ſuppoſed over-raled or deſtroy'd 
in his pill, by the alkaline ſalt. There are ſome who add both the 
white and black hellebore, as alſo liqueriſe and ſaffron, as well as opium, 
in the preparation of theſe pills; ſuppoſing that by this means they 
become more antidotal: but this occaſions them to prove ſomewhat eme- 
tic. And, indeed, the pills publicly ſold at Amſterdam for Starkey's, be- 
Ing taken over night, will give a vomit the next morning. 14 4 
4. Upon firſt digeſting, and then committing this ſoap to diſtillation 
in a glats cucurbit, with a gentle fire, it affords a kind of unctuous, vo- 
-aule (alr, Ricking to the ſides of the glaſs; ſo that this proceſs is ac- 
counted one of the methods of rendering ſalt of tartar volatile. 


[Zz 2] 5. The 


[80 
Virtues and uſes 
of the produc- thoſe of that in the foregoing proceſs; tho this is conſiderably leſs 


Jion. 


? 
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5. The medicinal virtues and uſes of this ſeap are much the ſame with 


ſharp, yet ſtronger, and of a much more heating and penetrating nature; 


on which account, it is excellent in all colical, hypochondriacal, and ar- 


thritical caſes, where any obſtructions are to be broke thorough. But, 
if taken in too large a doſe, it ſtimulates fo violently as to cauſe a 


| diſtemper perfectly like the ancient gozorrhea; and, therefore, ought to 


The proceſs. 


be uſed with caution. But when a great quantity of it is required, or 
a great obſtruction to be removed, it ought to be well waſh'd thro' the 
paſſages with large draughts of ſome emollient decoction ; and. thus it 


may be uſed with ſafety and ſucceſs. 


PROCESS LXIV. 


Exbibiting the manner of uniting the Soavs of the preceding 
2 PROckSsSsES With alcohol. | 


LE [ 10 a proper quantity of the ſoap either of the fixty ſecond, or fixty third 

proceſs, rightly prepared, and well dried, add a triple proportion of pure 

alcohol; digeſt them together, for a few days, and they will intimate) 

unite, and compoſe the 72 elixir of philoſophers ; in which the three active 

vegetable principles, eſſential oil, eſſential ſpirit, or alcohol, and fix d ſal 

. united, without any mixture of the le, or unactive principles, earth 
water. g ; 


Virtues anduſes 2. This is by the Arabians, Iſ. Hollandus, Lully, Ripley, and others, 


of the produc- 
#104, 


called the leſſer elixir of philoſophers, to diſtinguiſh it from the grand 
one; for making the philoſophers ſtone, which is prepared from metals 
It is of this preparation that Helmont ſays, © if you cannot arrive at 
the ſtone of philoſophers, ſearch out for the leſſer elixir ; and be- 
come poſſeſſed of a medicine capable of curing all diſeaſes.” 'Tis 
indeed a wonderfully efficacious medicine in abundance of caſes; but 
not univerſal. Tis a queſtion, whether it can be with any ſafety admi- 
niſtred in inflammatory diſeaſes. Its virtue is exceeding penetrative, 
heating and detergent, as may be learnt by its taſte; whereby 'ris fitted 
to pervade the whole body, and diſſolve away whatever it finds there 
of a glutinous nature. Tis much more powerful than ſoaps alone (eſpecially 
when prepared by long digeſtion, which makes a more intimate union of the 
ſeveral ingredients;) as being a volatile, oily, fpirituous, vegetable ſalt, or 
the joint union of the three active, or moſt powerful and exalted prin- 
ciples without allay. It is wonderfully heating and deterging ; and 2 
imall quantity of it, being taken in the morning, with a glaſs of gene. 
rous wine, will warm and invigorate the whole frame, and cleanſe, a 


Proceſſes upon Vegetables. 
open all its canals. In general, it has the ſame medicinal virtues with 
the former ſoaps, only in a much higher degree; being, perhaps, the 
utmoſt that vegetables can poſſibly afford; or the art o chemiſtry pro- 
cure from the vegetable kingdom. | N 
3. Having now ſeen the effects of ſpirit of wine, alcohol, and oils 
upon vegetable ſalts; our next inquiry muſt be into the action of ſalts 
upon ſalts; which we ſhall exemplify in the different treatment of tartar, 


CHEMICAL HISTORY # 
TARTAR 


PRO CESS LT 


Exhibiting the method of preparing ſoluble, or tartariz d 
TARTAR, 0fherwiſe called the Samech of Paracelſus. 


[181] 


* 


1. AKE a ſufficient quantity of the whiteſt, pureſt, and moſt ſhining The proceſs, 


tartar, which is that in the larges? lumps; reduce it to an impal- 
pable powder, and boil it over a ſtrong fire, in fix or eight times its own 
quantity of clear rain-water, till it appears to be entirely diſſolved ; then, as the 
liquor continues boiling, wich great care, and only drop by drop, at due inter- 
vals, let fall therein ſuch a quantity of oil of tartar made per deliquium, as 


after having at each affufion excited a moſt violent ebullition and efferveſcence © 


_ with very large bubbles, will at length put a ſtop to this phanomenon, When. 
now, upon the affufion of a freſh drop of oil of tartar, the ebullition entirely 
ceaſes, run the liquor, whilſt it is yet violently hot, thro" an hippocras bag; 
then exhale it to a pellicle, and afterwards ſuffer it to cryſtallize in the cold ; 
by which means you will obtain a tartarix d tartar, that will diſſolve in water, 
or run even by the moiſture of the air. Or, the ſolution itſelf, without being 
exhaled, may be kept under the ſame title for medicinal or chemical uſes. 


2. Tis very remarkable, that the efferveſcence in this proceſswou'd not 04rvations 


happen, if the alkaline liquor were poured upon crude tartar that was un- 
diffolved ; the reaſon whereof ſeems to be this, that its acid falt in ſuch 
a ſtate 1s too intimately united with the other principles to admit thereof, 
Wnence we may venture to draw this general concluſion, that thoſe 
ſalts which, whilſt they remain ſolid, or undiſſolved in the cold, will 
cauſe no ebullition with fix'd alkalies, may yet readily do it, and ſtrongly, 
when applied together in a ſtate of heat and fluidity. The oil of tartar 
here muſt be carefully drop d in ſo long as it makes any ebullition ; and 
| 7 the 


thereon, with 
the caution it 


requires. 
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the affuſion thereof. ſhou'd immediately be ftop'd, as ſoon as ever the 

liquor remains quiet, or free from that diſturbance the drops of the li- 

quid alkali before created; but if you ceaſe the affuſion before this 

point of time, the compound liquor will prove acid, on account of the 

predominancy of the crude tartar which is acid: and on the contrary, if 

more oil of tartar be added, after the ebullition ceaſes, the liquor will 

1 become of an alkaline nature, from the over- proportion of the fluid 


alkali; 
Nature cf the 3. This preparation goes pretty commonly by the name of the Samech 
preparation of Paracelſus ; but I greatly queſtion, whether it be really that extraor- 
and proceſs, 2 | q f 17 0 . 
dinary medicine, by means whereof he declares he con'd cure all kinds 
of wounds, without bringing them to ſuppuration; tho it muſt be ac- 
| knowledg'd, that Helmont wou'd have his tincture of ſalt of tartar paſs 
> for the Samech of Paratelſus. There is this extraordinary in the prepa- 
ration hereof, that an uncommon tranſmutation is here made of the 
' tartar, by its own- fixd ſalt; which alters its nature, and makes it 
neutral, or neither acid, nor alkali, Tartar is a body very hard of 
itſelf to diſſolve, and opens not but to a large proportion of boiling 
water; for cold water will not diſſolve it: tis likewiſe ſo ſolid and durable, 
as to remain, perhaps, for a hundred years, or more, undiſſolred 
in wine; and yet even this ſtrong body, by the admixture of a little 
of its own alkaline ſalt, is in the preſent proceſs render'd potable, 
and ſo ſoluble, as ſcarce to be kept from 3 relenting in 
a well cloſed glaſs; whence it has alſo obtain'd the name of ſoluble 
tartar. - 
Medicinal a- 4. By this mixture of the eſſential ſalt of a vegetable with its own 
res, aud che- fix d alkali, an admirable new ſalt is produced, endow'd with laxative, 
mical uſes of purgative, attenuating, aperitive, ſudorific, diuretic, and antihyſteric vir- 
the production. T & * ; : . | 
tues. It is an excellent purge in hypochondriacal caſes, and does not 
leave the body bound up afterwards; for which reaſon *tis likewiſe 
ſerviceable in coſtive habits, or ſuch as go to ſtool but ſeldom. It alſo 
excellently. attenuates, and cleanſes away. viſcid phlegm; and might, per- 
haps, be made the baſis of a medicine, to bring away ſand, or the matter 
that forms the ſtone in the kidneys. Tis good in all ſplenetic, and me- 
lancholic diſorders, . and an extraordinary medicine in the jaundice, tho 
grown inveterate ; as likewiſe in all ulcerons caſes, attended with foul 
or purulent matter; being, perhaps, one of the moſt efficacious ſalts af- 
forded by chemiſtry. To anſwer theſe purpoſes, it may ſafely be given 
alone, being inoffenſire to the taſte, and neither alkaline nor acid, from 
the quantity of a dram to that of half an ounce, or more; or diſſolved 
in any proper vehicle. Thus, in caſe of the gravel, for inſtance, it may 
be drank in the morning, with a large quantity of whey, or other diu- 
retic liquor; and ſo of the reſt. But if it be deſign'd as a cathartic, 
its doſe may be gradually. increaſed, from day to day, till it has its full 


effect. Beſides its particular medicinal virtues, it is alſo an incomparable 
| men- 
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Proceſſes upon egetables. | [ 183 
menſtruum to diſſolve vegetable ſubſtances, and eſpecially ſuch as are of 
a very tenacious or glutinous nature, or ctherwiſe very hard to open: 
for by means of this preparation, they may be made readily and per- 
fectly to join with an aqueous or ſpirituous liquor. Thus the tenacious 
body of myrrh, which is fo difficult of ſolution, being once intimately 
penetrated with this ſalt, becomes almoſt totally ſoluble in ſpirit of 
wine, fo as preſently to afford a rich and noble tincture: which may 
ſeem a kind of myſtery to ſome chemiſts, who know by experience that 
fix d alkali, applied to this gum, binds up the ſurface tnereof, and turns 

it as it were into a kind of cruſt, which prevefits its yielding a laudable 
tincture. In ſhert, it ſeems to be of a more penetrating: nature, and 
diſſolves much more readily and expeditioufly than other eſſential ſalts, 
which uſually require a conſiderable degree of heat, and a large propor- 
tion of water before they will unlock. 


PROCESS IST 


_ Exhibiting the manner of preparing Regenerated 'TarTA R, or 
the Terra foliata 'Fartari of the philoſophers, otherwiſe called 
the purging Salt of Sennertus. " IR * 


i. JIU T 4 proper portion of the: ſtrong ivd alkali of Farrar, firſt made me proceſs 

very ary by heat, into a large and clean glaſs veſſel, and, by degrees, 
pc ur upon it any quantity of the flirongeſt diſtilld vinegar, at pleaſure, ſup- 
poſe in all about ſeven or eig ht times its own weight, and by ſhaking the glaſs, 
or otherwiſe, mix them well together. This affuſion being made at due inter- 
vals, a very ſmall and: ſhort-liu'd ebullition will at firſt appear; but, as more 
vinegar comes to be poured on the ſalt, the ebullition will be the greater, laſt 
the longer, and ſtill continne increaſing both in magnitnde and duration, as 
freſh vinegar is added, and the matter ſtirr'd about. Continne thus to pour 
in vinegar at the expiration of each ebullition, till the phenomenon can no 
longer be excited, even by motion, or ſhaking the glaſs, and by this means, 
after the whole has ſtood to ſettle, and depoſited its feces, you will 0b- 
rain a pure, tranſparent, ſtentleſs liquor, which is neither acid, nor al- 
 kaline, but of a ſharp, piercing taſte peculiar to itſelf. Filtre the liquor, 
or decant the clear part, and diſtili it in a retort almoſt to dryneſs; and 
in the operation the following phenomena will offer. (t.) A quantity of 
pure, and ſeemingly elementary water will come over, without either ſcens 
or taſte. (2.) The body of the liquor, which was before tranſparent, or 
umpid, will begin to change its colour, and continue to do it every mor 
ment, fo as at length to appear of; u blackiſh brown. (3+) 4 gre/5, thick, 
unfFnous liquor, in colour Betereen black and red, and of a particular oily, 
alkaline taſte, evill remain behind at the bottom, of the retort. (4.) To 
ws remainder of the firſt diſtillation, again pour, by degrees, a ſufficient 


Mun? v 
autantity 


[184] Proceſſes 2 pon Vegetables. 


% 


quantity of diſtilld vinegar; and the phenomena of the ebul ition will happen, 
as before, till the matter be ſaturated ſo as not to bubble, even when- briskly 
ſtirr d. Then again free the mixture from its feculeut part, and commit 
the pure to diſtillation, as before: and again, inſipid water will rife, and 
a thick, unctuous, dark-colour'd liguor be left behind. (5.) Continue, thus 
to repeat the proceſs, till the ſpirit of vinegar comes over as ſtrong as it 
Was at firſt poured on; which vill be an indication, that the ſalt is thoroughly 
Saturated with acid; and, at length, ary the remainder over a gentle fire, 
to prevent the exhalation of the oil; and there will remain at the bottcm 
a ſalt of a colour between black and red, (of a moſt ſharp and piercing 
nature, very. particular in its taſte, ſaponaceons, or of an aperitive, medi- 
cinal virtue, and almoſt totally volatile with a conſiderable degree of heat; 
but, if urged with a ſtrong fire, the major part of it turns to a true in. 
flammable red oil; and when dried in a glaſs veſſel with a more moderate 
heat, and ſuffer'd to cool, it runs together like a maſs of melted ſilver, and, 
like tale, becomes ſeparable into thin plates, that are again fuſible by fire. 
'W hence we ſee the reaſon why the ancients called it Terra foliata Tartari. 


The cautions 1: 2. The circumſtances deſcribed in this proceſs are to * care fully ob- 


mn 


„ 


He. it's 


BP 
28 * r ego,” oa 
a 


vv 
M8 
by N 
— N - 
3 
. F 
1 
0 14 
Ws 
s 4 
1 
3 
4 
i . * 
ot 

1 
# 
I 
j 
] 
4 
4 


| Terved, in order to render it ſucceſsful. Particularly, the fire employ'd 
in the exhalation muſt be very ſoft and gentle; otherwiſe the oil might 
eaſily be evaporated, or the whole quantity of ſalt driven away. The 
feces depoſite the mixture of the ſalt and vinegar, are here to be 
laid aſide, as uſeleſs or detrimental in the operation. "Theſe fæces will 
be found at the bottom of the containing veſſel, tho' the tartar employ d 
were ever ſo pure; but from whence they ſhou'd proceed is very hard 
to ſay. As ſoon as ever the liquor to be diſtill'd comes to be heated, a 
great ebullition will ariſe ; which, however, is not to be aſcribed to the 
action of the fire, but to the ſalt; and after this, the liquor paſſes ſuc- 
ceſſively thro' all the degrees of colour, from limpid to dark-brown, or 
a kind of black. The name of philoſophical earth ſeems given to the laſt 
production of our proceſs, on account of its being taken for a kind of 
nutritive matter, uſeful in the preparation of the philoſophers ſtone, 
which is ſuppoſed to grow from hence, as a plant does out of the 
ground. Ir likewiſe goes by the name of the purging ſalt, or tartar of 
Sennertus, becauſe it was by tim eſteem'd a very uncommon and extra- 
ordinary medicine to cleanſe the body. 8 

3. The proceſs itſelf ſupplies us with a general method of regene- 
rating ſalts from alkali and acid; for it ſucceeds as well in the foſſil, as 
the vegetable kingdom; with this only difference, that the ſalts thus 
made from minerals become more fixed than thoſe from vegetables. 
It is a very fruitful experiment, and furniſhes ſeveral obſervations, which 
appear as io many chemical paradoxes. For, (1.) the ebullition, or, as it 


may improperlyÞe called, the efferveſcence here made, inſtead of hearing, 
5 : realy 
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really increaſes the coldneſs of the liquor; and that in proportion to the 
quantity of motion excited; ſo that the moſt violent ebullition ſhall 
cauſe the moſt inteaſe degree of cold; as is manifeſt by the thermometer; 
whilſt yet it is generally allowed, that attrition is productive of heat; 
which in effect is the caſe in other kinds of efferveſcence. (2.) The ſe- 
cond affuſion of the vinegar upon the ſalt excites a greater ebullition than 
the firft, the third a greater than the ſecond, and ſo up to the fifth or 
ſixth, or till the point of ſaturation be gained; which is directly con- 
trary to what happens in the mixture of other ſalts of an pb na- 
ture; for we commonly find that theſe rate the more violently upon 
one another, or cauſe the greater efferveſcence, the ſtronger they are re- 
ſpectively; but in the preſent caſe, the weaker the fix'd alkali is made by 
mixing with the acid liquor, the greater ebullition is excited, till at 
length the ſalt has imbibed its fill; which M. Homberg remarks for a 
wonderful phenomenon, as being contrary to the general opinion of 
chemiſts, who have given it as a rule, that the ſtronger the fixed alkali 
is, the greater will be the ebullition; whereas we learn from our expe- 
riment, that an alkali may be too ſtrong to give the appearance of an „ 
efferveſcence with an acid. (3.) The mixture by diſtillation affords a * 
large proportion of pure water; all that is acid in the compoſition | : 3 
remaining at the ſame time fix d in the alkaline ſalt; ſo that what we 
call by the name of acid ſpirits have an "improper appellation, being in 
reality no more than acid — diſſolved in water, and that in a very ſmall 
proportion. It is probable, that all the acid. or ſaline mMer which com- 
poſes vinegar, amounts not to more than a two hundredth part of the 
whole; as appears by the quantity of water which may be drawn from 
it by repeated diſtillation. (4.) Laſtly, a large part of terra foliata may 
by heat be reduced to an inflammable oil; as T found to my coſt, upon 
trying to ſublime half a pound thereof; and this ſeems as great a para- 
dox as any of the former. For, how is it poſſible, one might ſay, that a fix d 
ſalt, which for the ſpace of many hours has been expoſed to a moſt violent 
fire, that muſt needs conſume its unctuous part, if it had any, and 
render it exceedingly dry and lean; and the ſpirit of vinegar, a liquor 
allow'd to be the leaſt unctuous of all that are in nature, ſhou'd, by their 
mixture, and the treatment of our preſent proceſs, afford ſo large a 
quantity of oil? To this it may be anſwer'd, that the oil thus obtain d 
was latent in the acid ſalt of the vinegar; or elſe we muſt ſay, that it 
was produced de novo, from a body in which it did not before reſide; 
or laſtly, which is ſomewhat hard to ſuppoſe, that it was latent in the 
fixd alkali, And that oil may, in a wonderful manner, be concealed in 
liquors, ſo as not to be diſcover'd but by ſome ſuch method as this, 
appears probable from hence, that having let ſome pure ſpirit of box- 
wood, in which no oil at all appear'd, ſtand for the ſpace of two years, 
It at length depoſited a large quantity thereof, - And that vinegar itſelt 
contains a proportion of oil, appears from its colour, which, tho. diluted 
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by the large proportion of water wherein the acid ſalt is diſſolved, will 
be made more manifeſt, by exhaling its aqueous part, upon which the 
remaining liquor will become of a full red; and therefore, it muſt neceſ- 
ſarily participate of oil, becauſe it is to this that all the colours of bodies 
are owing ; for, neither pure ſalt, pure water, nor pure earth have any 
colour at all. Hence we may obſerve, that ſpirit of vinegar is not a ſimple, 
but a particular oily acid, unlike to ſpirit of nitre, ſpirit of ſea- ſalt, 
ſpirit of vitriol, ©. all which will afford no oil, when mix'd with the 
fix'd alkali of tartar. And thus likewiſe Saccharum Saturni, which 
is prepared from vinegar and lead, appears to contain a large quan- 
tity of this kind of oil. For, ſcarce! any body will pretend, that 
lead contains a ſulphur ſoluble by vinegar, which being thus converted 
into oil, may come over in that form upon diftilling the Saccharum H- 

| | turm. We therefore, venture to aſſert, that there may be latent oils 

4 in acid bodies. e 

Irs piyſteal and 4. The chemical and philoſophical uſes of this experiment are very con- 

medicmal uſes, ſiderable. It lets us into the method of rendering ſalt of tartar volatile; 

wich OY of preparing an admirable menſtruum for vegetable ſubſtances ſcarce 

p wr bre otherwiſe diflolyable ; the opinion of the ancient chemiſts as to acetum 
radicatum ; the manner of converting the ſpirit of vinegar into oil; the 
nature, production, and change of colours, taſtes and odours ; fluidity, 

fixedneſs, volatility, and cold efferveſcence ; and laſtly, it ſupplies us 
with a 1 1 obtaining a compound ſaponaceous ſalt, that is neither 
acid nor alkaline. A volatile ſalt of tartar has by many been treated as 
a chemical non-entity ; but by our preſent experiment it appears to be 
no fiction. Thus I remember I once loſt a whole pound of ſalt of tar- 
tar, which had been thoroughly drench'd with vinegar; whilſt, with ſome 
other view, it was too long detain'd in the fire. By means of our pre- 
paration, we can readily make a menſtruum capable of diffolving even 
myrrh, gum-lac, gum-hedera, or the like glutinous vegetable ſubſtances, 

2 with a gentle heat, which is otherwiſe exceeding difficult to effect. The 

ancients, and particularly the Arabians, have wrote a great deal about 

the acetum radicatum. Many are of opinion, that is no more than vi- 

negar ſeveral times drawn over from ſalt of tartar; and at length united 
with it. But Zuelfer is merry with this conceit; being poſitive, that the 
virtues of both are deſtroy'd by the operation. There is indeed ſome 
truth in the aſſertion ; but Zwelfer concludes too haſtily ; for the ancients 
never pretended, that the vinegar was made ſharper by this means; but 
only, that it was by this union fix'd in its own root, from whence it had 
its riſe; on which account they gave it the, name of radicated vinegar, 
and ſuppoſed it to be, tho'not more acid or alkaline, yet a much more noble 
menſtruum, or medicine, than either vinegar or tartar alone. And indeed, 
its medicinal virtues are exceeding great; for, by its ſaponaceous quality, i 
opens all the obſtructions of the viſcera, more effectually than any other 


medicine hitherto diſcover d: and ſchirrons caſes themſelyes give way 
| | to 
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to it. I have myſelf ſeen ſurprizing things perform d by its means, par- 
ticularly in ſcirrhoſities, and even in that . the liver, which it gradually 
diſſolves, and wears away with great eaſe and ſafety; as acting without 
acrimony. Tis alſo excellent in diſorders of the eyes; being fitted to 
take off films, or ſpecks therein, cleanſe the parts, and cure ſuch cata- 
racts as are not grown inveterate. And from this foundation Mindere- 
rus has a collyrium, prepared with ſal-ammoniac and diſtill'd vine- 
gar, which Zwelfer has ſpoiled, by attempting to correct and improve it. 
Thus I remember, a chemiſt was once ſurprized at my preſcribing. a 
mixture of ſalt of tartar and ſpirit of vinegar, as if they had been de- 
ſtructive of each other; hilſt my intention was to order ſomething that 
ſnou d have a ſaponaceous and reſolving virtue. The changes of colour, 
obſervable in the diſtillation of the liquor, were, doubtleſs, cauſed ſo gra- 
dually by the increaſe of the proportion of the latent oil in the mix- 
ture, with reſpect to the remaining quantity of water; which every mo- 
ment gave the oil a greater opportunity to manifeſt itſelf, npon which 
all colours depend. Our experiment likewiſe furniſhes us with a remark- 
able inſtance, how far fluidity, fixedneſs, and volatility depend upon 
mixture, or a mechanical alteration in the parts of the bodies concern'd. 
Fix'd alkaline and ſaline bodies require a ſtrong heat to make them flow; 

but our preparation, conſiſting of them and vinegar, runs like wax, almoſt 
as ſoon as ever it feels the fire. This great. diſpoſition of our prepara- 
tion to flow with heat, and the reſemblance it bears to, talc, gave occa- 
ſion to Tachenius to pretend he cou'd diſſolve that hard intractable 

body; and by this artifice he impoſed upon ſeveral, till at length the 
cheat was diſcover d by the prince of Holſace. On the other hand, the 
acid of the vinegar, which was volatile before, is by the operation ſo 
fx d in the tartar, that nothing but pure water comes over in the diſtil- 
lation; yet when the remaining matter comes to be filtred, cryſtalliz d, 

and diſſolv'd again, in order to make a pure white talc, 'twill almoſt 

totally evaporate, tho' it before endured a ftronger fire. Thus, whilſt I 

once, by this means, endeavour d to give a whiteneſs to this ſalt, I loſt 

almoſt the whole quantity in the ſecond operation. The obſervarion of 

the thing was firſt made by Baubin; and I here think proper to repeat 

it, becauſe Sennertus inadvertently directs us to depurate the ſalt, I know 

not how many times, after this method, in order to make it white. 
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3) VVT 1 

Exhibiting the manner of diſſolving Tartariz d 'Tartar, or 
making a Tintture thereof, in alcohol, by digeſtion. 

1 12 O 4 ſufficient quantity of the cryſtals of tartarixed tartar, gently dried, 


alcthol, prepared with fox'd alkali, an will ſwim the breadeh of rwo fingers 
above it, an digeſt them together with a heat ſufficient to make them fimmer ; 


by which man, a ſolution will be made, and a fat, ſpicy flavour d, gold- 


colcur'd tincture obtain d; which being pourei off, and a freſb parcel of alcohol 
added to the remains, and the operation repeated, there will, at length, be left 
nothing but a perfectly white cryſtalline ſalt, adhering to the fides of the veſſel. 


2. This proceſs ſhews us a method of purifying and "whitening ſalts, 


and freeing them from their oil; namely, by extracting their tinging or 


unctuous parts with alcohol. And as in digeſtion, the ſoluble tartar 


here unites with the ſpirit into a ſoftiſh kind of ſubſtance like war; 
thoſe are miſtaken who aſſert, that ſalt of tartar cannot be brought into 
ſuch a form with alcohol. N , re)! 

3. This tincture ts of a faponaceous, aperitive, and aromatic heating 


;ues of the pro- nature; and principally recommended for the cure of freſh wounds; 


duction. 


they being touched therewith once in the ſpace of twenty-four hours: 
when ſo uſed, tis faid by the elder Helmont to prevent their ſuppuration, 
and heal them without a fear, f : 


-_ 


PRO- 


reduted to fine poruder, and put into a tall 'glafs, pour ſo: mach pure 
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PROCESS LXVII. 


Exhibitiug the manner of diſſoluing Regenerated TAR T AR, or 
making a tiucture thereof, in alcohol. 


. tk O a proper quantity of regenerated tartar, carefully dry'd befere a The proceſs. 
| gentle fire, pour as much pure alcohol as will cover it to the breadth | 
of two or three fingers; then digeſt them together with a ſoſt heat, and by that 
means there will be made a tinfure, or almoſt total ſolution of the ſalt,- in 
the form of a red, unftuous, ſaponaceous, acid and ſpirituous liquor; only a very 
ſmall quantity of faces remaining at the bottom. 
2. This proceſs gives us another method of intimately uniting vola- Is chemical 
tile, fermented, acid ſalts, with the fix'd alkaline ones, by the interpoſition ſe. 
of a pure vegetable ſulphur, ſo as to form a compound, volatile, oily, 
and ſaline ſpirit ; which alſo, as well as the production of the ſixty 
fourth proceſs, is therefore call'd the leſſer medicated elixir of philoſophers ; 
the difference only conſiſting in here ſubſtituting acid for oil. 
3. The tincture of regenerated tartar is a noble medicine in caſe of n medicinat 
obſtructions; and may at all times be exhibited with the utmoſt ſafety, . 
unleſs the diſorder be attended with an inflammation, or the conſti- 
tution be naturally hot. It powerfully reſolves all ſcirrhous and ſtru- 
mous ſwellings, or indurations of the glands; and may be of ſervice 
in the gout and dropſy, provided the viſcera are not corrupted. It 
is of an exceeding penetrative, yet inoffenſive nature; acting with the 
greateſt gentleneſs and eaſe, either as a ſudorific, diuretic or cathartic ; 
28 it ſhall be determin'd by the virtue of the vehicle, or medicine, 
along with which it is given. It may be taken in the quantity of a 
dram for a doſe, in the ſame manner as was formerly mention'd of the 
ſalt of Tachenius. The only inconvenience that attends it is its coſtli- 
neſs; which renders it leſs generally uſeful. Inſtead of it may be em- 
ploy'd, for thoſe of narrow circumſtances, the filtred ſolution of pot- 
aſhes, made by heat, with twenty times its own quantity of vinegar ; 
which is an admirable medicine, being uſed, by way of fomentation, in 
ſcrophulous and ſcirrhous tumors. But care muſt be had in the prepa- 
tation fully to ſaturate the ſalt with acid, otherwiſe it will excoriate the 
Part to which it comes to be applied. 
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thirty fix hours : by this means there will be obtain d a deep red, or black « 


the heat of my wooden digeſting- furnace; which does not exceed that 
of the body of a man in health. It is call'd by the name of Huy, 
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PROCESS: Ext 


Exhibiting the manner of preparing Harvey's Tincture of Salt of 
| TARTAR, with recti d ſpirit of wine. 


1. YI POM a proper portion of ſalt of tartar, calcined to a perfef fix 

alkali, and reduc'd, whilſt thorowly dry, to a powder, aud put in, 
a tall glaſs, pour twelve times its quantity of ſpirit of wine, that has been 
once reftify'd ; and boil them together, with a gentle heat, for the ſpace if 


lour'd tinfture, of a penetrating, alkaline, and lixivious nature; which, by « 
gentle inclination of the weſſel, is, when cold, to be poured off, or othervwiſe ſ+ 
parated, as by the filtre, from the imperfectly difſolv'd ſalt, that, in a fluid ſun, 


will remain behind. | | | 
2. My method of preparing this tin&ure, is in a very tall glaſs, with 


only becauſe that learned phyſician of London heartily recommended and 
ſucceſsfully preſcrib'd it; being originally the invention of Paracelſus 
and one of his principal ſecrets. 
3. This tincture is accounted a noble detergent medicine; the ſpirit ot 
wine actually diſſolving a conſiderable part of the fix'd alkali. It is uſctul 
chiefly in ſuch habits as abound with acid humors and. viſcid phlegn; 
or in thoſe cafes where obſtructions in the viſcera are to be remors, | 
or the thick offending juices to be forc'd thro' the kidneys, or thrown 
off in ſweat, or inſenſible perſpiration. Thus it is ſucceſsfully uſed by 
hypochondriacal, lencophlegmatic and dropſical perſons; in the green-fici- 
ns. ſcirrhous tumors, the ſcurvy, and all thoſe diſtempers which pro- 
cecd from a cold, acid, phlegmy or depauperated blood, that blocks up 
the canals. For the ſame reaſon it admirably deterges old ulcers, wit- 
ther external or internal, even thoſe of the lungs; provokes the appe- 
tite, ſtrengthens the ſtomach and inteſtines, helps to diſcharge thei! 
fæces; and in ſhort, it may be made ſerviceable in every caſe that is 00 
attended with an inflammatory diſpoſition ; being determin'd and fitted fo 


for the purpoſe by the particular vehicle, or other ingredients, with which i 
it is given. It may be taken in the quantity of two or three drams wi 
for a doſe, twice or thrice a day. Dr. Harvey orders a ſpoonful of i bor 
at a time, in the dropſy, ſcurvy, and phthiſic, if the patient be w&a% fa 
0 


and the juices acid, mix'd along with ſome ſoft ſort of wine, hydro 
mel, or mead; and the doſe to be repeated three or four times in? 
day: by which means he recover'd abundance of hydropical patients 5 
the medicine bringing away an incredible quantity of urine. It * 


likewiſe be mix'd, for taking, with honey, or any opening ſyrup, “ 9 
A 
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ſo acid as to cauſe an ebullition therewith, as the ſ yrup of the five opening ; 
roots, or the like; which is a convenient manner of exhibiting it in drop- 
ſical cafes. And when thus repeated in ſmall doſes, as that of a dram 
or two, ſeveral times a day, it. wonderfully improves a vapid blood, diſ- 
ſolves away the mucus that obſtructs the veſſels, and gives warmth and 
vigor to the whole body. 67 | 


PROCESS LXX. 


Exhibiting the manner of reparing Helmont's Tincture of Salt 
of TARTAR, wth alcohol. 


I. ARE any quantity of white, crude tartar, in the lump, wrap it up The proceſs, 
in thick cap-paper, fuſt made a little moiſt, and lay the whole upon 

an iron-plate, plac'd upon a ſtratum of live coals ; then build up a clear fire 
all around the plate, and gradually heighten it to the ſtrongeſt degree ; by which 
means the kindled matter will at length be made to flow, and unite into one 

| white, ſpongy maſs; which being detain d, for the ſpace of half an hour, in 

| the ſame degree of heat, 1s call'd by the name of calcin'd tartar, (2.) When 
the coals below the plate are conſum'd te aſhes, take away the ſurrounding fire, 
and, with a pair of tongs, remove the calcin'd tartar, or hard ſaline maſs, 
which will be now reduc'd to little more than a fourth of its original weight, - 
and diſſolve it in hot water; filtre the ſolution, and exhale it in an iron-veſſel, = 
over a ſtrong fire, towards the end of the operation; keeping it continually ſtir- oy 
ring with an iron ſpatula, or ladle, till there remains nothing behind but a very 
dry and ſnow-white ſalt, call d by Helmont the principal of fix'd alkalies, 
but vulgarly the common ſalt of tartar depurated *. (3.) With this ſalt of 

| tartar fill a cloſe, ſtrong crucible, and, with the gradual heat of a uind. fur- 
nace, keep it continually flowing for the ſpace of fix or eight hours, or till it 
becomes of a brown colour ; then preſently pour it out into a metalline mortar, 
that has firſt been made exceeding hot and dry; and thus, with a heated me- 
taline peſtle, reduce it into as fine a powder as is poſſible. (4.) Put this 
Pruder, whilft it is yet very dry and hot, into a tall, well heated and well diy d 
glaſs, with a ſlender neck, and pour upon it pure heated alcohol enough to 
float five or fs fingers breadth above it; the alcohol, upon this, will be drank 
uw by the ſalt, with ſuch a kind of noiſe as that made by the flaking of lime 
with water. Then boil them together over a ſoft fire, for the ſpace of thirty- fix 
bours, and by this means a deep red tincture will be exracted from the fix'd 
alt, of a perfect balſamic taſte ; which, when cold, is Helmont's Tincture 
of ſalt of Tartar. | 


* This is the common ſalt of tartar of the ſhops, 
| = js 2. There 
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— „ 2. There are many eminent chemiſts, and among the reſt the famoyy 
de Maats, le Mort, &c. who deny the poſſibility of extracting a tinQure 
from ſalt of tartar, with pure alcohol; but they are certainly miſtaken, 

and fail'd in the experiment only for want of attending to all the cir. 
eumſtances of it, without which it will never ſacceed. Thus if the 
ſalt be not exquiſitely dry, or the leaſt aqueous mixture be left in any 
of the veſſels, or the alcohol made uſe 4 the ſpirit will thereby be 
kept from acting upon the ſalt, and ſo no tincture will be producd. 
Thus it is found impoſſible permanently to mix pure alcohol with 
oil of tartar ; the water acquired by the ſalt in running per deliquim, 
preventing the entrance of the alcohol into it. The ſame will likewiſe 
happen if the fix'd' alkali remains ſo long in the mortar as to attrat 
the moiſture of the air; which it does ſo ſtrongly as ſcarce to be kept 
a few minutes cold without relenting. Tis obſervable in calcining the 
tartar, that its ſpirit goes off into the air, together with its oily acid 
of the firſt order; whilſt a conſiderable part of that of the ſecond or- 
der remains with the other ſpirit in the maſs, fo as to give a high co- 
lour to the limpid alcohol. The tartar may likewiſe be calcin'd in an 
open fire, without the aſſiſtance of a metalline plate, by throwing it 
npon live coals, and covering it over with others ; but then it wil 
melt and run among the aſhes : from which, however, it may again be 
freed by means of a fieve. The lixivium, in the ſecond ſtep of the 
proceſs, is to be kept ftirring towards the end of the exhalation, in 
order to prevent the falt from ſticking to the bottom of the veſſel, and 
preſerve its whiteneſs. In the third ſtep of our procefs, the ſalt in the 
cover'd crucible ought to be detain'd for a confiderable time in the 
fire, to fit it for the purpoſe ; and indeed the longer it is here kept cloſe, 
the better it will be. During its detention, it will paſs thro? ſeveral de- 
grees of colour, provided no fmoke or other foreign body comes at it, 
till at length it arrives either at a greeniſh blue, or a brown. The 
degrees of fire ought here to be carefully regulated at firſt, in order 
to prevent the cracking of the crucible, and to keep the falt in a pro- 
r fluor, till it be ed to the due colour; which may be known 
y dipping the end of a dry iron rod into the crucible, as it ſtands 
= a tile in the fire, and bringing away what ſalt ſhall ſtick thereto. 
hro' the whole operation, great care muſt be had that not the le 
drop of water touch the melted ſalt ; for this might make the crucible, 
glaſs, or mortar, fly into a thouſand pieces, and throw the ſalt about 
the room in a deſperate manner. Inſtead of pouring the heated 4 
cohoł upon the ſalt of tartar, it may, perhaps, be more commodious t 
throw the heated ſalt into the hot alcohol, contain'd in a proper ve el 
of glaſs ſet ready at hand for the purpoſe. | | 
hs chemicet 5 This tincture, we ſee, is a moſt ſubtile oil, or ſulphur, united, by means 
cr. of fire, to the moſt ſubtile part of a fix'd alkali; whence it is in realit 
a very ſubtile and attenuated kind of ſoap. That it is an actual tinc- 
dure of the ſalt, appears from the colour which the alcohol —_ 
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upon it; tho e Maats will needs have this to be no proof; pretend- 
ing that the ſpirit it ſelf would by digeſtion at length become of 
this colour, without the aſſiſtance of the ſalt. But experience ſhews, 
that pure alcohol will remain for a ſeries of years without at all changing 
its colour by being digeſted per ſe. Beſides, as the taſte and ſmell of the 
tincture confirm it gain'd from the ſalt of tartar; ſo likewiſe does the 
touch; for it is ſaponaceous, and detergent to the hands. And further, 
by diſtillation it actually leaves a quantity of fix'd ſalt of tartar behind 
it; and even What comes over will exerciſe hoſtility, or make an ebul- 
lition, with acids. So likewiſe, if the tincture be fuffer'd to reſt for 
ſome years, it will depoſite a true oily falt of tartar. All which are 
arguments, beyond exception, that this preparation is an actual tincture 

2 fix'd alkali.” Whence we are furniſh'd with an example, that the 
ſirongeſt and moſt fix d alkali may be united with alcohol, and by that 
means render'd volatile: a ſecret of which Paracelſus and Helmont have 
ſo largely diſcourſed. And thus the remaining part of, the (ſalt; left, 
undiſſolv d by the ſpirit, after a long digeſtion, and the extraction of 
the tincture, loſes a great deal of its alkaline. acrimony; and, contrary. 
to the nature of ſalt. of tartar, will flow by a gentle fire, like wax, 

| ſo that at length it becomes an incomparable ſoap; for no alkali is. 
more ſubtile than that of tartar, nor oil more pure and fine than that 
of alcohol. This was originally the obſervation of Mr. Boyle, Who 
gives a great commendation of the ſalt by ſuch means procur d; tho 
other chemiſts have commonly thrown it away as uſelefs. And the longer 
| the ſpirit is digeſted upon it, the more ſaponaceous it becomes; till. 
at length, it will not make an ebullition with acids. 1 | 
| 4 This tincture is an admirable attenuating, aperitive, alkaline, ſapona- A eee 3 
ceous, and oily medicine, as well as menſtruum, of the ſame virtues with 85er e 
| that of the preceding proceſs, tho not capable of being, like that, ex- dudlion. 
| hibited alone, for fear of excoriating the part along Which it paſſes. 
For this reaſon it ought, when taken, to be diluted with water, which 
renders it much the ſame thing as Harvey's tincture of ſalt of tartar; which 
in this caſe might commod iouſly be ſubſtituted for it. As a menſtruum 
tis wonderfully- ſerviceable in extracting the tindures of, ſtubborn, 
gummy, or ſulphureous, vegetable bodies, ſuch as myrrh, gumzlac,' am- 
ber, &c, which, with the help of digeſtion, are excellently difloly'd. 
thereby, But being ſo laborious and chargeable to procure, Harvey's . 
uncure is generally allow'd the preference for medicinal | uſes. 

F. We have now ſeen the fix'd alkali of vegetables united with water, IntroduT ion 70 
wo kinds of oil, expreſs'd and diſtill'd, with vinegar, common ſpirit e554 54 
of Wine, and pure alcohol; whence we may, perceive that: it is con- 
rertible into almoſt any. form, at pleaſure. And this brings us to the pre- 


paration of elixirs, as the next link of our chain; they being no more | 
than ſtrong tinctures, in which the ingredients employ d are almoſt totally 
diſſol /d. And theſe we ſhall ſhew how to make, with the various pro- 
luctions of our former proceſſes; as particularly with ſpirit of 2 
1 | A C 
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fed alkali and diſtin-d waters, alcohol and fix d alkali, tartar 14 binn 


and fpirit of wine, regenerated' tartar, Cc. 
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Exhibiting the manner. of preparing ELIXIR S with diftill 
vinegar, by an example iu Elixir Proprietatis. 
The proceſs. I. | [ 0 an equal proportion of myrrh and aloes, reduc d to fine powder, aud 
I. half 2 e of either of fine ſaffron, pour twelve times their om 
weight , good ſpirit of vinegar, and let them fimmer gently together in a tal 
glaſs, for the ſpace of twenty-four hours; then, when the whole is cold, pur 
off the clear tincture, or let it ſtand upon the undifſolv'd part of the ingre- 
dients, in a cloſe veſſel, under the name of elixir proprietatis. | 
Quote 26 Fo Oaly half the quantity of ſaffron, in proportion to the two other 
N ingredients, is here order'd; that the medicine may come the cheaper; 
and indeed the reſt may well enough be ſpared, if all the ingredients are 
at the {ame time committed to the menſtruum; which being, by means 
of the operation, ſufficiently ſaturated with the myrrh and aloes, cannot 
take out the virtue of ſo large a proportion of ſaffron, And for this 
reaſon, when the medicine is deſign'd rather as a cordial. than a bal- 
ſamic laxative, the ſaffron is firſt put to infuſe, in an equal quantity 
with the other ingredients, for ſome time before the latter are ac. 
ded. Inſtead of making the ingredients boil in the menſtruum, it 
might ſuffice to keep them longer together, as for the ſpace of ſeveral 
days, in a moderate heat of digeſtion: and they may, when cold, be 
likewiſe ſuffer d to ſtand together; becauſe by this means the menſtruum 
will be the more impregnated with the ſoluble parts of the ingre- 
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Urs origin, and 3. Paracelſus was the man who firſt reduced theſe three ingredients into 
Pnftory. the form of a liquor; to which he gave the name of elixir proprietatis 
The word elixir is of Arabic derivation, and originally ſignifies a great 
aſſiſtant ; to which in the preſent caſe he added the word proprietat! 
as believing; according to what he tells us in his book upon long life, 
that this medicine was peculiarly adapted to preſerve the native balſan 
of the human body, and prolong its duration beyond the age of Mr 
thuſalem : but no body before Helmom pretended to fay wherein its be- 
culiar virtue or power of doing this conſiſted. Helmont tells us, that three 
things are requir'd in order to the attainment of long life, viz. _— 
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ing the body of what is feculent in it, preſerving it from putre faction, 
and raiſing the ſpirits thereof; all which he ſays are effected by the 
ingredients of this elixir; the aloes purging off whatever might obſtruct 
the vital functions, the myrrh defending. the body from corruption, and 
the ſafiron powerfully railing the ſpirits, and enlivening the heart. The 
Greek writers obſerve, that the Egyptians were poſleſs'd of ſome certain 
ſecret way of embalming, or * erving dead bodies from corruption, 
even for a thouſand years; and this, according to Herodotus and Diodorus 
Siculus, they effected by means of aloes, myrrh, and ſaffron. Paracelſus 
having learnt ſo much, preſently concluded, that men might be made 
immortal, if a way could be diſcover'd of preſerving the humors of their 
bodies from putrefadtion; not conſidering that diſtempers may prove 
mortal, tho they give no ſigns of putre faction in the body: _ this 
notion prevail'd ſo ſtrongly with him, that he for ever after imagin'd 
the preſervation of health and continuance of life might be obtain'd 
by taking medicines. that oppoſed corruption in the body. | Helmont 
likewiſe gave à little into the ſame opinion. And no wonder if two 
ſuch great men ſhould be miſtaken in this affair; conſidering they were 
unacquainted with the circulation of the animal fluids. The authority 
of theſe famous chemiſts brought a great many more into the ſame 


the grand elixir is the remedy for all impure metals, gold alone ex+ 
cepted, as being of it ſelf ſufficiently pure; ſo the elixir proprietatis of 
Paracelſus, or myrrh, aloes and ſaffron brought into one homogeneous li- 
quor, was the cure of all difeaſes, and particularly adapted to the preſer- 
vation of life. We muſt indeed allow, that ſcarce any known medicine 
is more friendly to the human body than this elixir ; and Paracelſus 
tells us, he was induced by Chriſtian charity to publiſh the ſecret of its 
preparation for the benefit of mankind. He took equal quantities of theſe 
ee, and digeſted them together in cinnamon water, or ſpirit 
of wine impregnated with the eſſential oil of cinnamon, for the ſpace 
of three months, in a glaſs hermetically ſeal'd, before he pour'd off the 
clear liquor from the remaining feces. But Rufus Epheſius was the firlt 
who employ'd a mixture of the ſame ingredients, in the form of pills, 
3s an antidote againſt the plague ; which he did with ſuch ſuccets as 
increas d Paracelſus's. opinion of their virtues. And to ſay the truth, 
theſe purging pills of Rufus are excellent in all diſtempers which pro- 
ceed from a cold cauſe, or require the heat of the body to be aug- 
mented in order to their cure; but they have this fault belonging to 
them, that they render ſuch as take them ſubject to the piles, on ac- 
count of the tenacity of the aloes they contain; which faculty there- 
tore requires to be eorrected by ſome proper diflalyent ;, as was after- 
wards done by . Paracelſus. But Crolias, in his Baſilica Chemia, denies. 
that this elixir can be prepared in Paracelſus's manner and with ſome 
juſtice on his ſide: but himſelf is likewiſe miſtaken in expecting to 
mend the thing by digeſting the ingredients with oil of ſulphur per 

| campanam; 


% · - 05 G08 


167 


ſentiment ; ſo that at length there were ſome who pretended, that as 
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campanam ; tho he firſt moiſtens them with ſpirit of wine: for as ſoon 
as ever that ſharp liquor is pour'd upon the ingredients, the myrrh and 
aloes are thereby burnt to a kind of coal; ſo that the addition of freſh 
ſpirit of wine cannot afterwards extract a twentieth part of their vir 
tue, and only a ſmall portion of their roſin; leaving the other part 
untouch'd, in the form of a cruſty matter at the bottom of the glaſs 
Helmont, therefore, adviſes to digeſt them without any menſtruum a 
all, till they are brought into a kind of oil; and afterwards to pour 


the ſpirit of cinnamon - thereon : but neither will this method anſyer 


the end propoſed ;' for thus alſo the ingredients will be burnt. My 
opinion is, that if we would make an univerſal medicine of this elixir, 
we'muſt vary the menſtruum according to the intention of the phyli 
cian ; and thus, in caſes where a peccant' alkali predominates, I knoy 
no better liquor to prepare this elixir with than the ſpirit of vi. 
negar ; which is an unctuous acid, that agrees very well with the hu- 
man body, and diflolves all the ingredients as perfectly as any other 
menſtruum: for which reaſon this preparation of the elixir may com- 
modiouſly be uſed inſtead of that made with oil of ſulphur per ca- 


panam. 


Medicinal vir- 4. This elixir is a medicine of great virtues, and capable of entring 
ee, e all the veſſels of the body; but as prepared with vinegar, *tis there- 


by principally determin'd to ſuch diſtempers as proceed from an alla- 
Tme cauſe, tending to introduce a corruption of the humors ; or where 
the body abounds with a viſcous, thick, corrupting bile, or viſcid phlegm, 
Tr alſo diſcharges the inteſtines of their load, gives an appetite, and 
admirably provokes both ſweat and urine. In the alkaline ſpecies of 
the 'ſcurvy, to which ſuch as uſe the ſea are particularly ſubject, ti 
preferable to any medicine- I know ; as admirably preſerving or repairing 


the corrupted gums, and other ſcorbutic diſorders of the mouth, if ap 
ply'd hot thereto. It likewiſe has the virtue of deſtroying worms in 


the body; and being taken in the quantity of half an ounce, with 1 
draught of warm water, or {mall beer, it proves an excellent ſudorife 


in the plague. But in the putrid ſcurvy, and other common caſes, no 


more than two drams need be given for a doſe, to be repeated occꝛ 


fionally ; and in ſuch a quantity as this, or, if there be occaſion, a greater, 


it ht. a mild and ſafe cathartic, proper in continual fevers; as being 
a 'fine acid, aromatic and oily folutive medicine. But when a burning 


Fever is, as it frequently happens, attended with an alkaline corruption 


and great viſcidity of the humors, this acid and deobſtruent elixir !s 


truly adwirable. *Tis alſo a powerful medicine, when externally us'd, in 
putting a' ſtop to a gangreen; for being apply'd hot to the part, w. 
linen Tags, it will ſoon procure a ſuppuration : and theſe are virtues, 
do give it its juſt character, of which this medicine is really poſſeſs d. 
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PROCESS LXXII. 


Exhibiting the manner of preparing ELIXIRS with fd 
alkali and diſtilld waters, by an example in Elixir Pro- 
prietatis. 8 


I. O the ingredients mention'd in the preceding proceſs, pour ſuch a quan- The proceſs. 
tity of oil of tartar per deliquium, as will make them into a maſs of 

the confiſtence of thick panada ; and digeſt them together, in a tall glaſs, with 

a gentle heat, for the ſpace of four and twenty hours ; then add about twelve times 

| their quantity of any diſtil' d aromatic water, at pleaſure ; for inſtance, that of 

cloves or mint; or ſo much as will reach the breadth of three fingers above the 

woredients 3 and boil them together for twenty four hours longer, and the elixir 

eee will be obtained. | | : | 

2. It might perhaps be a better method, tho more tedious, of pre- — — of | | 
paring this elixir, by firſt digeſting the ingredients with the oil off 5 
tartar, in a flat-bottom'd veſſel with low ſides; then boiling the matter 
| orer a gentle fire, till it becomes almoſt dry; and afterwards expoſing 
it to the moiſt air of a cellar, that it may again run per deliquium, 
| and again be exhaled and dry'd as before; and laſtly digeſted with the 
diſtill'd water: for by this means there would be made a total ſolu- 
tion of the ingredients, excepting only a few fxces. If inſtead of the 
diſtil'd water in this proceſs, there be uſed ſpirit of wine once recti- 
ty'd, a more heating and ſudorific, but leſs purgative elixir will be 
obtain'd, or, as it were, a balſam prepared with Harvey's tincture of 
{alt of tartar : for the liquor in this caſe will be thick, almoſt like oil; 
as containing the gummy .and groſs reſinous parts of the ingredients; 

Whereas pure alcohol would draw out only the finer, 

3. The virtues of this tincture, allowing for the difference of the men- The medicinal 
lruum, are the ſame with thoſe of the elixir of the preceding proceſs. %% of 40, 
Tis ſubje& to one inconvenience, that of turning mouldy by keeping; ! Te. 
otherwiſe it might be made and preſcrib'd to as good advantage as 
that; and in all the ſame diſeaſes, provided they proceed from a con- 
tary cauſe z or whenever auſtere, acid, or cold phlegmatic humors 
predominate in the body. It is aperitive, attenuating, diſſolving, ſti- 
mulating, cathartic, diuretic, ſudorific, vulnerary, &c. But where the 
tumors of the body are already diffolv'd down, or their texture broken, 
is in the plague, malignant fevers, &c. it ought never to be given; for in \ 
tele caſes it is highly pernicious. But in ſach obſtructions of the men- 
nal flux as happen in a phlegmy habit, oppreſſed "with a peccant acid, it 
Hef very great ſervice ; being taken, in a proper doſe, for a conſiderable 


[ime together. In ſhort, this elixir is convertible into a medicine of 

= x n f 2 

«molt any virtues, according as it ſhall be determin'd by * men- 
| ruum. 
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Proceſſes upon Vegetables. 
ſtruum. Thus it may be made to act entirely as a ſudorific, purgative 
diuretic, &c. by preparing it with ſuitable diſtill'd waters of certain rege. 
tables, or by the admixture of other medicines, reſpectively endoy'; 
with thoſe virtues. | oth 


PROCESS LUA. 


Exhibiting the manner of preparin g ELIXIRS wezth alcohol aud 
fix'd alkali, by an example in Elixir Proprietatis. 


1. Educe an equal quantity of myrrh and aloes to fine powder, and pur 
upon them twice their own weight of oil of tartar per deliquium; 
then digeſt them in a low, broad-bottom'd veſſel, for four and twenty han, 
with a gentle heat; at length increaſing the fire, till the matter becomes nam 
dry : then let it run again by the moiſture of the air ; and after that digf 
and exhale it again to a dry maſs ; which being put into a tall glaſs, add them 
half as much ſaffron as was taken either of myrrh or aloes, and pour 10 then 
ſuch a quantity of pure alcohol as will riſe the breadth of three or four finer 
above their upper ſurface ; then boil them gently all together, for four and tweny 
hours : and laſtly, when the glaſs is cold, pour off the clear tincture from the 
ingredients. And thus the elixir will be made, tho the ingredients. are wt al 


diſſolv'd, or totally depriv'd of their virtue. 

2. We may learn from this experiment, that alcohol is not always the 
beſt menſtruum with which to extract tinctures, or take up the virtues of 
ingredients; for here the elixir is much thinner, and more diluted in is 
colour, than in the preceding proceſs, when a ſpirit let down with 2 
proportion of water was employ'd ; or than it would be if drawn with 
ſpirit of wine that hath been but once re&ify'd. This elixir, how- 


ever, is of an exceedingly penetrative, aperitive, reſolving, attenuating, 


and ſtimulating nature, but leſs purgative and more heating thai - 
thoſe before deſcrib'd. It is alſo ſudorific, diuretic, and proper in - 
thoſe diſeaſes which require balſamic alkalies for their cure; as tie l 
muriatic ſcurvy, the green · ſickneſs, univerſal dropſy, Oc. It may be a 
conveniently exhibited, from the quantity of half a dram to half a Wy 
ounce for a doſe, along with ſome proper ſyrup. Ir is alſo general 75 
recommended for the cure of external ulcers, tho of long ſtanding, vith- : 
out the aſſiſtance of plaiſters ; eſpecially when a mucous humor, or ichor 0 


diſtills from the ruptured lymphatics : but as it deterges powervull! 
when the ulcer is once thorowly cleanſed the medicine ſhould after: 
_ Wards be mixed with water; and by this means it may be made into 4 
cicatrizing and conſolidating, as it is of it ſelf an eſcharotic and det" 
gent remedy: ſo that even fiſtula's may be healed up by it; if it can but, b) 
the management of the dreſſings, be apply'd to the bottom thereot. 
the ſame manner, it is of excellent uſe in caſe of carious bones; as ſer\!"s 


to ſtop the growing miſchief, and preſerve them from farther a 
o 


* 
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jnternal purulent ulcers are likewiſe cured by the internal uſe of this me- 
dicine : for which reaſon, tis highly valued both by chirurgeons and 
phyſicians. Tis alſo pofleſs'd of an embalming virtue, like the 
balſam of the antients; whence it preſerves dead bodies from corrup- 
tion, by ſtrongly binding up the ſolids, and thickening the fluids there- 
of: ſo that for practical uſes we could be without almoſt any medicine 
rather than this. | 


PROCESS LXXIV. 


\ Exbibiting the manner of preparing ELIXIRS with rectißed 
ſpirit of wine and ſcluble tartar, by an example in Elixir Pro- 
ptietatis. | : 


1. IF inſtead of oil of tartar, in the preceding proceſs, the liquor of tar- The proceſs, 
tarix'd tartar be ſubſtituted, and the proceſs be carry d on exattly in the 
ſame manner as is there deſcrib'd, but with rectiſied ſpirit of wine, a much thicker 
elixir will be procured, of a neutral nature as to acid and alkali, and more im- 
pregnated than the former with the virtues of the ingredients, which here are 
| almoſt entirely diſſolv d. | | | 
2. The myrrh and aloes, by being digeſted, dry'd and treated with zxcelence of 
the ſoluble tartar, as the proceſs requires, will be totally converted we ep Haien. 
with it into one ſaponaceous maſs; almoſt the whole whereof will be 
readily taken up by the ſpirit of wine, and ſufter no alteration in its 
virtue from the mixture either of acids or alkalies : for which reaſon, 
this cannot but be the beſt method hitherto exhibited of making the 
elixir proprietatis ; which, thus prepared, may be ſafely given in doubtful 
ditempers, where we are not certain whether an alkali or an acid pre- 
ſides in the body; without obſerving any particular cautions which in o- 
ther eaſes muſt of neceſſity be regarded. It is principally uſeful in hypo- 
chondriacal caſes, and where the bile is ſo thick as to require diluting, 
or to have its texture open d. But if, inſtead of the ſpirit of wine, 
any diſtill'd water, ſuitable to the intention of cure, be made choice 
of for the menſtruum in this proceſs, we may readily obtain a molt 
noble elixir, to be given in any diſtemper with the utmoſt ſafety. 
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PROCESS LXXV. 


Exhibiting the manner of preparin g ELIXIRS with alcohy] 
and regenerated tartar, by an example in Elixir Proprietatis, 


No 1 O equal quantities of myrrh and aloes, reduced to fine powder, pour a 


much liquor of regenerated tartar as will ſerve to reduce them int 


a thickiſh fluid maſs ; which is to be digeſted a while, with a gentle heat, te 


matter being kept continually ſtirring, till it appears entirely diſſolved : then pu 
to it a quantity of ſaffron, reduc d to fine powder, equal to that either of tle 
myrrh or aloes, and three or four times as much alcohol as there was liqur 
of regenerated tartar : then boil them ſoftly together for half an hour ; by whic 
means there will be procured a noble, and thick balſamic elixir, containing alm 


the whole ſubſtance of the ingredients; a very ſmall proportion of faces remais 


Its excellence, 


ing behind, after the clear liquor is decanted. 

2. This proceſs ſhews us a ſhort, cheap, and eaſy method of m- 
king the moſt noble and efficacious elixirs that can be hoped for in 
medicine; eſpecially, if inſtead of alcohol we uſe only ſpirit of wine; 
as might be done to good advantage: for in this elixir, the fix'd (al: 
of tartar being render'd volatile, and ſet looſe, ſeems to exert thoſe vir- 
tues and powers which Helmont ſo amply extols in volatiliz'd ſalt of 
tartar, both upon the human body as a medicine, and ſeveral ſtubbom 
and untractable ſubſtances as a menſtruum. And in effect it is a mol 
penetrati ve, ſaponaceous, and balſamic liquor, not to be exceeded by any 
thing of the ſame nature. | | 

3. It is to be obſerv'd, that all theſe proceſſes for the preparation of 
elixir proprietatis are no leſs general than the reſt, tho they may ſeem 
particular, and limited but to three ingredients ; for if other gums 


were uſed inſtead of myrrh and aloes, the proceſſes would hold equal 


good. | 


Cnr 


1 13 9 adi. AM. 


a 


Proceſſes upom Vegetables. 


CHEMICAL HisToRy of AMBER. 


PROCESS LXXVI 
Exhibiting the manner of analyzing bodies, in order to diſcover 


of what kingdom they are, by an example in that controverted 
ſubjeff AMBER, : 
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1. TILL two thirds of a coated retort with amber, brought into ſmall Jumps The procep. 


by the mortar ; then fill it up to the neck with clean dry ſand; fit it 


with a large receiver, that lying almoſt horizontal, may let the vapors come 
over freely; and lute the juncture. The retort being placed in a ſand-furnace, 
let the fire at firſ be made only ſo ſtrong as to cauſe a dew upon the re- 
ceiver, and make the liquor juſt begin to drop : continue this mild degree of heat 
til all the aqueous, ſpirituous and acid liquor is come over, or till it will cauſe 
10 more to riſe. (2+) Then increaſe the fire till another liquor begins to riſe, 
or till white fumes appear in the glaſs, and the receiver grows warm. Care- 
fully keep up this degree of heat as long as any liquor will run therewith 
otherwi ry the receiver, how large ſoever it be, will crack. By this means there 
will be brought over a fine, tranſparent, ponderous, yellow oil, of a penetrating 
nature, ' almoſt like oil of petre. And when this has almoſt ceas d to run, a 
white, tranſparent, perfectly acid, and almoſt ſolid ſult, will fix it ſelf in the 
neck of the retort, and fides of the receiver; being the only thing of this kind 
in nature, and capable of flowing at the fire, diſſolving in water, and ſhooting 
into the form of a firm white glebe. (3.) The fire being now again augmented, 
there comes over a very thick kind of oil, of the nature of petroleum, and lighter 
than the former ; but if a fire ſuppreſſion be made, it becomes heavier than that 3 
mthing but a groſs, viſcid, black, pitchy matter, like colophony, remaining be- 
bind at the bottom of the retort ; and this likewiſe, by continuing the operation, 
may almoſt totally be brought over in the form of that thick groſs oil, which, 
woen cold aud dried, appears like bitumenf. 


This ſalt is likewiſe ſaid to be the only one | with, and others without an addition ; theſe 
thatis readily diſſolvable in ſpirit of wine; which | with, and thoſe without pulverization fome 
is therefore commonly eſteem'd the criterion | with, and others without luting the receiver, 
1 its purity, The price hereof being large, | rectifying the ſpirit, oil, ſalt, ec. One is for 
us a great temptation for the chemicaſ dealers | a ſand-heat, another for a naked fire ; one for 
to 2culterate it with cheaper ſalts; ol. ſuccini, |a large yellow amber, another for a ſmall and 
a a7:moniac. ſal Ebiſbam, &c. | white one; with other variations too tedious 
1. The proceſs for analyzing amber is va [to enumerate. It may, with a tolerable de- 
rouſly deſcrib'd by chemical authors; ſome, as | gree of skill, be managed to advantage in 
Glaſer, Charas, le Febure, le Mort, Vigani, the manner here deſcribed, with very little 
Umery, &c. adviſing the ſubje& to be diſtill'd | trouble. 


2. By 
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' How improved. 2. By rectifying, or diſtilling over again, the ſeveral parcels of liquid 
| © afforded in this operation, they may be ſeparated and obtained more 
pure than a at fitſt; ſo that the water and ſpirit, or acid li- 
quor, now riſe diſtinct, the odd kind of ſalt ſhoots afreſh to the 
ſides of the glaſs, and all of them appear poſleſs'd of a penetrating 
| balſamic virtue. . 10 
Irs uſes in 3. We learn from this experiment, (1.) That acid ſalts, as well as the 
chemiſtry and alkaline, may exiſt in the ſolid form of cryſtal. (2.) That the hard, 
—_— #ilo- dry, and almoſt glaſſy body of amber, is reſolvable into water, ſpirit, 
| ſalt and oil. And, (3.) That this ſtrange ſubſtance, tho it belongs 
to the vegetable, greatly reſembles a ſubje& of the mineral kingdom; 
for amber diſſolves in alcohol but not in water, melts at the fire, and 
is inflammable : ſo that it might very well paſs for a ſpecies of ſul- 
phur, or bitumen. *Tis indeed a wonderful ſubſtance, whoſe origin is 
not yet ſufficiently known *, tho moſt probably a vegetable; as we may 
fairly conjecture from our preſent proceſs : ſince it may be reſolved into 
the ſame parts with vegetables; viz. water, ſpirit, ſalt, and oil; and 
poſſibly not unlike the camphire of 4fa, which, being the concreted oil 
of the aromatic plants of that country, affords us an example that oils 
elaborated by a great degree of heat may appear in a cryſtalline form, 
#es wſes in ne- 4. The acid volatile ſalt obtain'd in our analyſis, being purify'd by 
_—_ ſublimation, and ſeparated from its oil, becomes very white, and affords 
us one of the beſt diuretics hitherto known in medicine. And the fine 
yellow oil, by rectification f, becomes a noble antihyſteric and emme- 
nagogic, no leſs ſubtile than petroleum. 


* That amber is really no more than a con- | a fluid form in ſeveral of the Eaſtern province, 
creted reſinous juice, which originally proceeds | where it is called by different names: 
from vegetables, is made very probable by | Philoſoph. Tranſaf. Ne 290. Plin. Nat. Bf 


the learned naturaliſt Pliny, and confirm'd by | lib. xxxvii. cap. 3. | 

F. Camelli, who himſelf has ſeen large pieces + This is the beſt ſort of oil of amber, 
of it brought down from certain mountains in | commonly fold in the ſhops. 

the Indies: and the like, he ſays, is found in 
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CHEMICAL HISTORY of VEGETA. 
BLE PUTREFACTION. © 
PROCESS LXXVI. 

Exhibiting the phenomena of Vegetable Putrefaction, with ite 


various effects, or the manner of converting vegetable into 
animal ſubſtances. | 


Io HROW together any of the tender, green, aud ſucculent parts of The proceſs. 


recent vegetables, whether acid or alkaline, in a large heap, in the 
waym open air, and preſs them down with an additional weight, if their own 
be inconfiderable 3 and the middle part of the heap will, in a little time, ſpon- 
taneouſly conceive a ſmall degree of heat, and paſs ſucceſſively thro” the other 
degrees, till it comes to a ſtate of ebullition. In the ſpace of three days, from 
the firſt putting them together, they will yield a heat, perceivable by the hand, 
equal to that of the human body in à ſtate of health ; by the fiſth it will be 
tuo great for the haud to bear without pain; and laſtly, by the ſixth, ſeventh, 
or eighth day, the juices will generally appear ready to boil, and ſometimes the 
matter wil/ even flame and burn, away. (2.) By this | ſpontaneous operation, 
the vegetable acquires an abominably putrid, ſtercoraceous, or cadaverons, taſte 
and odour ; and turns entirely into one ſoft, ſimilar, pappy maſs, or craſſamen- 
tum, greatly reſembling fetid human excrement in ſcent, and putrefied fleſh in 
taſte. (3.) F now this fetid matter, thus obtain d, be direftly, whilſt it re- 
mains in its fetid ſtate, committed to a glaſs retort, and diftill'd with proper 
degrees of fire, there will come over, iſt, A water impregnated with an uri- 
rous ſpirit, perſectiy like that obtainable from animal ſubjefts, and ſeparable 
by a freſh diſtillation, flowely made in a tall glaſs, into elementary water, and a 
large quantity of pure, white, volatile, dry alkaline ſalt, not to be diſtingniſhe4 
from animal ſalts. 2dly, A volatile, alkaline, oily ſalt, that ſhoots in glebes. 
zdly, An exceedingly volatile and a thick fetid oil, both which are alſo en- 
tirely like thoſe of animals. Athly and laſtly, the remainder being calcm'd 
in an open fire, affords not the leaſt particle of fix'd ſalt ; juſt as if the ſub- 
Jet had really been of the animal, and not of the vegetable kingdom. | 


2. This proceſs is truly univerſal, and holds equally in all kinds of e. 


vegetables, tho ever ſo different in their nature and virtue. I have 
my felf made the experiment in the coldeſt and moſt ſucculent or watry 
Plants, ſuch as purſlain, ſorrel, &c. as well as with the hotteſt or moſt 
acrimonions, ſuch as the ſpurges, @c. and always found it ſucceed; 


but the ſooner, as the vegetable employ'd contain'd the greater quan- 
A | N tity 


2 8 B PRI Ow 
8 R 
* 


Pyoceſſes. npou'}/ egetables. 
tity of oil; tho with the ſame phenomena. It will likewiſe ſucced with 
dry vegetables; provided they be moiſten'd with water before they are 
thrown into heaps. And.thus we ſometimes fee that ſacks of hay 
will ſpontaneouſly take fire and bleze away; eſpecially if it was not well 
dried in the making. Ir is a very ſurpriz ing thing to conſider, that by 
this means the difference betwixt vegetables may be entirely taken 4+ 
way, and the whole kingdom of them reduced to the ſame common 
nature; ſo that wormwood and tanſey, for inſtance, or ſorrel and ſcur- 
vy-graſs, ſhall appear as one and the ſame thing; and this thing ap- 
pear no otherwiſe than putrefied fleſh, Tho ſorrel be famed for its power 
of preſerving the .animal fluids uncorrupted, whilſt they are circulating 
in the body, and ſcordium for its embalming virtue, as continuing it 
in a ſtate of incorruption after death; yet even theſe plants are them- 
ſelves thus ealily corrupted, and changed into ſuch a kind of putrefed 
fleſh as it is their virtue to prevent. And this is a general law of 
nature, Wiſely eſtabliſh'd to produce wonderful changes in the world, 
and to prevent the indolence and decreaſe of matter on our globe; 
this active principle, or medium, giving an eaſy and reciprocal tranſition 
of vegetable into animal ſubſtances, and animal into. vegetable. 
Ut uſe in ex. 3. Hence then we are given to underſtand the nature and uſes of 
mas Ih ol putrefactign, with its difference from fermentation, both in regard of 
rwcen fermen. the ſubject, cauſe, aud effect. Vegetables alone are the ſubject of fer- 
war Fong tu mentation; but both vegetables and animals of putrefaction. Fermen- 
cation alſo requires that its ſubje& be firſt reduced to the form of 2 
liquid, or at leaſt made capable of floating in one, before it can ob- 
tain; whereas putrefaction only ſucceeds when its ſubje& is half dry, 
or juſt barely moiſt : and this is the reaſon why muſt put up into 2 
wooden veſſel, does not putrefy ; whilſt the grapes, from which it was 
expreſs'd, being thrown in heaps, would preſently conceive heat, an 
run into a ſtate of putrefaction. We ſce alſo that vegetable putrefaction 1s 
begun and promoted with heat, and finiſhed with coction, which 
requires a degree of heat much greater than that excited by fermenta- 
tion, as being capable of cauſing an ebullition in the plant, and even 
turning it into flame: and indeed the immediate cauſe of ferment 
tion is the motion of the air intercepted between the fluid and viſcous 
parts of the fermenting liquor; but the cauſe of putrefaction is fire ic 
ſelf, collected or included within the putrefy ing ſubject. Again, the 
effects of fermentation are the production of flowers or yeaſt, the con- 
verſion of the ſaline part of the fermenting body into tartar, or al 
acrimonious acid and fix'd kind of ſalt, and of oils into inflammable ſpirit, 
retaining ſomething of the nature of the vegetable; but putrefaction 
makes all the acid ſalts volatile and alkaline, renders the oils not PF 
rituous but abominably terid, utterly deſtroys what ſets the ſpeciNc 
difference between one ſubject and another, and converts them wholly 


into a ſoft pulpy maſs, of an animal nature, without the leaſt * 
2 
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ny b d falt; cho the: recent vegetable would, by. calcination, at firſt 
have afforded! à large proportion: or in ſhort, making nearly the ſame 


rind of alterarioniin.;rhe; hie lubjs kr at it would undergo by paſſing | 


thro a ſound animal body, ſuffering! all the actions thereof and being 
at length returned in the ſorm of excrement · And this may let us a little 
into the nature of animal digeſtion, or the change which the alimentſuffery 
in the human body. It is certain, that tho a man ſhould live entirely 
| ypon acid vegetables, eat acid bread and fruits, and drink nothing but 


Rheniſþ wine, that no part of his body, as the fleſh, blood, bones, &c. 


or its excrements, as the urine, ſweat, fæces, (&c. would afford the leaſt 
portion of an acid, or fixed falt, by diſtillation, but conſtantly a volatile 
alkali, by whatever contrivance the experiment is fairly made; and this 
| in as great perfection as if the aliment taken in had been putrefied, 
and analyzed in the ſame manner : whence, if animal digeſtion be re- 
ferable to any chemical operation, it ought doubtleſs to be that of 
putrefaction, rather than fermentation. But to ſay the truth, there is 
never any perfect putrefaction performed in the living bodies of animals; 
for as ſoon as any thing contained, therein, has a tendency to this al- 
teration, it is immediately diſcharged, along with the excrements, as 
by ſtool or urine. All the"gtids of the aliment are therefore ſubdued 
by the vital powers of-gnimals, and converted into volatile ſalts of an 
alkaline nature; yet Without, à real or actual putrefaction, tho by an 
| operation that near 1 Gs t it. The s and oils thus taken 

into the blood, and mix d with the juices, are detain'd in the body ſo 
long as they remain benign and friendly to it; but, as we ſaid before, 
when once they alter their nature, or begin to putrefy, they are im- 
mediately thrown off; as may appear by the ſharpneſs, fetid ſcent, and 
particular examination of the urine in ſuch caſes: otherwiſe grievous 
diſtempers would be excited, that muſt of neceſſity ſoon end in the 
death of the animal, | 


4 And now we have gone thro? all the general and fundamental Recepirulatrion, - 


proceſſes, which can aſſiſt and forward our inquiries into the ſub- 
jets of the vegetable kingdom; and according to which all of the 
like kind ought to be — We have ſeen the ſeveral methods 
of diſtilling waters, their differences, and upon what principles their vir- 
tues depend; we have ſeen all the ways of extracting, ſeparating and 
making infuſtons, decoctions, ſapa's, defruta, extracts, ſalts, oils, balſams, 
roſins, ſpirits, vinegars, fixed alkali, earth, &c. and of procuring all that 
the fire will obtain from vegetables, by the various treatments or ope- 
tations practiſed among chemiſts; we have alſo ſeen the effects of dif- 
rent combinations of theſe ſimple productions, and what may, by this 
method, be obtained; vi. tinctures, quinteſſences, ſoaps, elixirs, c. by ex- 
halation, decoction, extraction, cryſtallization, and calcination ; and laſtly, 
we have ſeen that ſtrange effect of a nana ro And thus, in one word, 
to recapitulate what we have been doing by an example, if we would 
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procure all the active powers of any vegetable, as of roſemary, for in- 
ſtance, we are taught, by the preceding proceſſeſs, to exhale, and catch 
its vapour, get its eſſential oil by diſtillation, its native ſalt by expreſ- 
ſion and <2) lallization;/ its fixed ſalt by ealcination, its inflammable ſpi. 
rit by fermentation,” its tinQure or elixir by compoſition: and di · 
geſtion:;'and laſtly, its animal principles by means of putrefaction. 
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EFORE we enter upon the chemical analyſis of ani- 
mals, there are ſome general and fundamental propoſi- 
tions to be laid down from, the principles of medicine; 
the truth whereof is ſo clear and well eſtabliſhed, that 
| * they _may falſely pais-for azjoms . ined 
2. The bodies of living animals are continually waſting and repair- 
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ing in all their parts. 5 | 
This propoſition is ſo clear, as not to admit of a doubt. The truth 
it is evident, even in the hardeſt and moſt ſolid parts of animal bo- 
dies. The nails and hairs which are once cut, ſoon grow to their for- 
mer length ; the bones that were broken, join. together again in a few 
days time; and the teeth, and all other ſolid parts wear by frequent ule, 
tho no ſenſible diminution is found of their ſubſtance. Bur if the ſolids 
thus conſtantly fly off and recruit again, the fluids muſt unqueſtionably 
do ſo too. And in effect we ſee that animal bodies increaſe every way, 
from the ſmalleſt phyſical point till they. arrive at their full ſize. 
3. Animals, therefore, muſt neceſſarily be compoſed of y hat they take 
in as aliment; which, by their vital powers, is converted into their 
own ſubſtance. 3 1 
Perhaps alſo the bodies of animals may receive part of their aliment 
rom the air; for, as Malpigbhi has * obſerved, eggs gain in as, 4 
; ; | | — = _— 
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whilſt brooded upon by the hen; which addition of matter, muſt ei. 
ther procted from the effluvia bf the hen, or from the atmoſphere. Bur 
that it did not come from the hen, is manifeſt,” becauſe in Egypt chickens 
are ſtequentiy hatched by the hear 6f ad o ẽ n 
4. The food” ol, nay 1. 
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There are two kinds of animals, that differ as to their food; thoſe 


which feed entirely upon vegetables, as the ox; and thoſe which de- 
vour the fleſh of other creatures, as the lion: but man is an animal 
of an indifferent kind, IN. can ſupę imſelß either with vegetables 
or fleſn, alone. Thus there have hofe among the Pythagoreans and 


_ Brachmans, «who entirely liv'd upon vegetables; as being obliged by oath 


ME no. kind, of axial ot NT 
11 r _—_ of all rr an eg thoſe of men, cot 
ther meuiately or immediate vegetables. 
+ Tha. —.— ; Part of he anita which men — for food, art them- 
lves immediately with nothing bu yea ; as. Meepy"oxen, 
rabbits, &c. But fiſh, indeed, Shen fake I I N 
kinds of fowl; but then thoſe inſects were either fed with vegetables, 
or it will come to that at laſt. And, therefore, it is evident, that in 
order to have a juſt chemical knowledge of animals, we ought to be- 
in our analyſis with vegetables, of which they conſiſt ; and this we 
ave done in the prededing prpceſſes, to lay the foundation for thoſe 
which are to follow. A negle& of this obſervation has introduced 3 
deal of confuſion into the writings of chemiſts and their courſes. 
6. The method, therefore, in which we are farther to proceed, te- 
quires us firſt to analyze that part of animals which has received the 
leaſt alteration in their bodies, or but juſt begins to loſe its vegetable, 


and put on an animal nature. 


7. This part muſt be ſuch a fluid, as proceeding originally from 2 
vegetable, has felt the viral forces of the body, mixed with the blood, 
paſſed thro” the arteries and the veins, and been ſoon ſeparated again 
And this can be no other than chyle from vegetables, turned to mill, 
and feparated in the breaſt s. 1 3 

It would be improper hereto make choice of the chyle it ſelf; ti 
oY plainly a vegetable juice, as not having been yet receiv'd into 
the body, circulated along with the blood, or participating of the na 


ture of an animal fluid. The excrement could not be choſe for this 


purpoſe, becauſe it loſes. its vegetable nature in the inteſtines ; and be- 
tides, is really no part of the animal body, as baving never palt te 
heart, or circulated with the blood. Nor has any other fluid in be 
body fo good a title to our firſt experiment upon animals, as the milk; 
this being only animal in the firſt degree, and differing but one remote 
from chyle it felf, which may well be eſteemed a vegetable. But it, in. 
ſtead of this primary animal fluid, we ſhould begin our future proceſſes, © 
all the famous chemiſts have done, with analyzing the fleſh, the me 


— 
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or the hoofs of animals, which are among the laſt productions of nature, 5 

we ſhould ſtrangely break in upon that delicacy of order which makes 

a principal beauty, and is indeed abſolutely required in a courſe or body 

of chemiſtry, that ſhould be generally uſeful. j t 

8. All the parts of animal bodies, as well ſolid as fluid, may receive 

their nutriment and growth from milk alone. | | 

There have been inſtances of thoſe who lived upon nothing but milk; 

and the body of a child, at the end of ſome months after its birth, 

is little more than a compoſition of the milk of the mother; the parts 

it brought with it into the world being changed for others ſupplied 

by the nutriment, in the ſame manner as the body of an ox is à com- 

poſition of graſs. Thus, by the vital actions, the milk is made to paſs 

thro' all the changes of blood, ſerum, lympha, nervous fluid or animal 

ſpirits, which feem to be the immediate matter of nutrition to all the 

olids*. _ | 

9. The milk of ſuch animals as are only fed with vegetables, being 

| oy 3 breaſt, and permitted to 3 = a 5 — place, ſoon 

eparates, of its dyn accord, into a light and white kin oil, Which 

riſes to the top, ly Neale cream; 2 into ROMA of bluer, 

and more ponderous liquor, vulgarly call'd, when the cream is taken 

off, by the name of skimmed mililxk - - | 

| The milk of the ſeveral kinds of animals differs but little, as to its 
imell, taſte and other properties: but that drawn from the breaſts of 

women is the fweeteſt; the neareſt ' whereto is aſſes milk, which in- 

deed has a ſaccharine ſweetneſs, and comes almoſt up to the human. 

This is ſucceeded in virtue and goodneſs by that of mares, which is 

better than that of goats; yet even this exceeds that of ſheep, as theirs. 

does that of co which is the coarſeſt of all. e ü 
10. Neither of the two parts into which new milk ſpontaneouſly ſ- 

_ is of it ſelf either acid, alkaline, or acrimonious, to the ſmell or 


It is true, indeed, that theſe parts turn acid by ſtanding for ſome . 

time; but this does not infer, that, contrary to all the evidence of our 

ſenſes, they naturally contain any acid. Neither are they in the leaſt 
acrimonious ; for being let fall into the eye, they cauſe no manner of 
Pain, or ſenſation of tſharpnels. | 15 eee yhict vant wn 
_ 11. From theſe axioms, or general truths, we may draw the follow- 
ing corollaries, which are no leſs certain than they. (.) All the parts 
the human body might once materially exiſt in the form of milk. 
(2.) Chyle, tho really a vegetable fluid, is an imperfe& milk, or 
the rudiments and baſis thereof; and exhibits many of the phæno- 
* This the Jearned author bse, by an elabo+y proved to. cauſe. ſuch an hypotheſis. 40 be . 
yy _ of arguments i 1 3 hed agg 55 cloſe eee * ſl 2 
tutiones Medic a ver, that nutriti '- AC>- 
Es nt ps Rs re TE ed REO 
Uiltence of animal ſpirits has been ſufficiently] our preſſing animal ſpirits into the ſervice. 
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ferveſcencies it occaſions, &c. (3.) Milk is a kind of emulſion, or white 
oily, animal liquor; prepared originally from vegetables by maſtica tion 
mixing with the ſaliva, the bile, the pancreatic juice, the blood, cireu 
lating with it, and being at length ſeparated from it in the breaſtz 
It differs, however, from a true vegetable emulſion in two reſpeds; 
dix. firſt by coagulating into a curdy matter with acids, capable of 
forming cheeſe; which chyle, and all true emulſions, will not do; the 
utmoſt that acids can here procure being a taphaceous or chalky kind 
of ſubſtance, but never a cheeſy matter: and ſecondly, acids precipitate 
a larger quantity out of it than they can do out of emulſions. Theſe 
particulars being premiſed, we may proceed te our experiments upon 
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PROCESS Lim. 
| Proving Flat new MILK in neither acid nor din 


att =D any quantity of warm new milk, pour oil of tartar per deliquiun, 
I or any other alkali, and no efferveſcence will at all be thereby excitth 
"but the whole body of the liquor remain at reſt, tho it appear ſomewhat thi 
ner. (2. ) To another quantity of warm new mill, pour, in the ſame" man, 
ſpirit of nitre, or any other ſtrong acid; and again no motion or ebullition wil 
appear; only the milk will preſently after become thicker than it was. (3.) Nu 
mix together the two Parcels of the milk with which the experiments were mai 
and a yreat efferveſcence will immediately ariſe. | : 
The ruth ie i; 2. Ihe pꝓhænomena and effects will be the ſame, whatever alkalies ot 
defined te ma- acids, even tho of the ſtrongeſt kind, are pour'd to the milk: whence 
zal we may fairly conclude, that new milk contains neither acid nor a: 
kali; for if either of theſe were latent in it, the proceſs ought to male 
the diſcovery, as being generally allow'd the proper criterion. An 
accordingly, in the latter par: of the experiment, when the two par 
of milk, containing the one an alkali; and the other an acid, come to 
be mix'd together, theſe preſently manifeſt themſelves by the conn 
they make. And thus alſo; by the common trials with ſyrup of vie- 
lets, or the like, mix'd with new milk, no acid or alkaline” parts can, 
from à change of colour in the ſyrup, be diſcover'd, any more than bf 
the direct examination of the ſenſes: if, therefore, any one after = 
il | | 


mena afforded by vegetables; particularly in its flatulency the cl. 


Proceſſes upon. . 3 
ſhall ſay that new mille is acid, becauſe it may be made ſo by art, or 
| turns ſour of its own accord by ſtanding, he may, with as much juſtice, 
pretend that there is alkali contain'd in vinegar, tho no ſigns of it 
appear; becauſe alkali may be naturally or; artificially obtained from it. 
| But this is changing the nature of things, and retaining their names; 

for in ſuch a caſe, milk is no longer milk, nor vinegar the thing that. 
iu . Q ·˙ ůmii C— ee e 


e 
. Shewing that MILK turns acid by Digeſtion. 


* 1 


_J only upon vegetables, at the diſtance of about eight hours from her ſeed- 
ing, ſtand to digeſt in a clean, open veſſel of glaſs, with a heat equal to that of 
a man in health, and it will ſoon begin to throw up to its ſurſace a thick, 
undtuous, creamy or butyraceous part, uhich will thus riſe in a confiderable. 
quantity; a much larger proportion of a thinner or ferous liquor remaining le- 
lov. Both of them at firft are feet to the taſte, or mum no kind. of aci- 
dit); but by degrees they both turn tart ; and at the end of twelve days, from 
| the firſt of the operation, attain their | higheſt degree. of. acidity, which is very 
conſiderable. 6 ; SW, F - "FE 4 


the cattel feed in that ſeaſon of the year; but it proceeds flower in 
the winter, when they feed on hay: yet, even in this cold feaſon, 
t. will at length fucceed... But if the milk for this experiment be 
| drawn from ſach animals as feed ſolely upon fleſh, or have been with- 
held from food for twenty-four hours, ſuch as labour under feveriſh diſ- 
orders, or have juſt before performed ſome extraordinary motion, or un- 
dergone hard labour, it will rather putrefy, or turn rancid, and run in- 
to ichor, than change of an acid nature. One of the firſt ſigns . of 
this diſpoſition; is its ſaline taſte ; fo that it always may be concluded, 
that when milk is brackiſh upon the tongue, it then begins to putrefy. 


PROCESS 2 ; 
Hering that boiling MIL K will firongly coagulate with acids. 


| boiling over the fire, and no conflict will be made thereby ; but the li- 
E will preſently divide. into two very different parts, the one thiuuer, and 
| * ther much thicker than. milk, notwithſtauding the aclion of the fire. upon. 
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. T ET am quantity of new milk, an from a Kues animal, that feeds The proceſs. 


2. This proceſs will be the ſooner finiſhed in ſummer, by reaſon, as Whenee 2 
well of the additional warmth, as of the tart, jaicy herbage whereon gas ue. 


2 6 pour ſpirit of nitre, or any other acid, to a quantity of milk The proceſs. 
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1 phyficel aſt. , Fhe effect is found to be the ſame in all the kinds of milk ye; | 
. knowng; which by this means are formed into curd, whereof cheeſe is 
made; and A clear thin liquor, or ſerum, which now turns ſpontaneouſy 

acid. The doagulum formed upon this ſeparation, may, by preſſure and 

the evaporation of its moiſture, in time be reduced almoſt to the hard- 

neſs of ſtone; as we ſee in ſome particular ſorts of cheeſe: ſo that it it 

no wonder that bones made out of milk are of that ſtrength and ſoli- 

dity we find them. Something of this kind will alſo happen in emul- 


ſions, but in a leſs: degres 3 for hich reaſon, when we preſcribe emul. 
ſions, we ſhould del 4 1 along ith them, 


— 


dy it will be "improper to- uſe milk: for if it ſhould be taken by perſons 

 . whoſe bodies abound with acids, the ſame thing will neceſſarily happen 

. - - [there as did in our experiment; that is, the milk will be ſeparated 

into a thin, ſerous fluid, and a ſtrong coagulum, which, turning grumous, 

may: cauſe obſtructions in the viſcera; whilſt it ceaſes to be mixed and 

diluted with the ſerum, that inſtead of perkormling: this office, may now 

go away in fetid ſweat, leaving the body pale, faint, and weak. And 

_ this unheeded cauſe _ ive birth to a pale complexion, a cacochymiz, 
P on. mot am AR. ar ae Fs 
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» Shewing that MILK turns red by being boiled with alkalie: 


The re. 1. TF quantity of new milk, made boiling hot by the fire, any foe 
| kali, as the ſalt of tartar, or its oil run per deliquium, be added iy 
degrees, there will a lighter kind of coag1 be made than was before pi» 

duced' by the acid; and the milk, by boiling, will preſently change to a yelv 

* \ vi run thro all the intermediate degrees, till at length it ftops in an in 

Ie: fel uſer, 2. The coagulum, and changes of colour, will be the: ſtronger and 


more ſuddenly made in proportion to the ſtrength of the alkali, and con- b 
_ tinuance of the ebullition. Whence we may ſee that milk has a very great ar 
propenſity to turn from its native white, into a red colour. The mil w 
of all animals, in a ſtate of health, is naturally white; whatever be tht by 
colour of the aliment they take in; and will exhibit the ſame ph#nomen? to 
by the treatment of this proceſs: or if the alkali be very ſtrong, an 
the operation continued long, it will change at length into a dusky red, en 
or dark brown, and even a black colour. Whence it is _ to ſee wh) Pal 
the chyle fo readily changes into a red liquor, or blood; for the anima an 


juices, with which it mixes in the body, contain no acid, but rather ot 

incline to an alkaline nature. And when any animal, that gives ſuck, bot 

becomes feveriſh, the milk turns from its genuine whiteneſs ro a your? tre. 

and becomes, in a manner, ſanious and coagulated. When the mi © f ang 
3 | OD 
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2 nurſe is in this ſtate, the infant manifeſts a very great averſion to and 

diſlike of it: and if the fever continues long, the breaſts grow hard, 
and at length impoſtumate, ſo as to prove of difficult cure. The ge- 
nerality of phyſicians will needs have theſe diſorders to proceed from 
2 certain, imaginary, peccant acid in the body; when nothing can be 
plainer, as may be learnt from our preſent proceſs, than that they are ow- 
ing to the action of an alkali. And hence it was, that in the terrible con- 
tagion which happened among the cows in Heland, in the year 1714, 
their milk proved exceeding thick, yellow, and almoſt putrefied, before it 
came from them. And what is very ſurprizing, this change was made 
in it ſo ſuddenly, that a country-man, of whom TI had but the evening 
before purchaſed ſome pure, white milk for chemical experiments, 
complain'd to me the very next morning, that he could now get no- 
thing from the ſame cow but a thick, pappy, yellow matter, inſtead of 
milk, 3 

3. What we have hitherto ſhewn of milk holds true, provided it be h, meazcinat 
drawn from any of thoſe animals that feed entirely upon vegetables; . 
and at a time when they are in a ſtate of health: but if the creature 
which afforded the milk, labours under any violent diſtemper, either of 
an acid or putrid nature, the phænomena will be quite different. And 
the ſame muſt be expected, if the animal that gave the milk feeds only 
upon animals. 'The phyſicians who preſcribe to the diſeaſes of infants, 
| ought carefully to regard theſe obſervations ; for if a nurſe ſhould en- 
tirely abſtain from acid vegetables, as wine, malt-liquors, &c. and uſe 
only water, or the decoction of animal ſubſtances, for her drink, and 
feed upon nothing but the fleſh of animals, as fiſh, &c. her milk would 
ſcarce be capable of turning ſour, but would rather 8 and ſmell 
ſtrong like urine; and the child that drew her breaſt, would never be 
free from a fever: which is too often the caſe of the infants of wealthy 
parents; the nurſe being prepoſterouſly withheld, by the tender mother, | 
from the uſe of whatever food is of an acid nature; and confined to 5 
live altogether upon animal diet, as the moſt nutrimental. On the 
contrary, the children of the poor, whoſe mothers are principally ſuſtain'd 
by food of an acid nature, or what in ſome meaſure inclines thereto, 
are much leſs ſubje& to fevers ; but oftener afflicted with thoſe diſeaſes 
| Which owe their riſe to acids. The cure of both caſes is beſt effected 
by a change of diet in the nurſe, from alkaline to acid, or from acid 
to alkaline, Thus when the diſeaſes of young children proceed from 
an acid cauſe, which may be learnt from the ſcent of their fæces and 
eructations, as alſo from a preternatural diſtenſion of the body, and 
paleneſs cf the fleſh, the diet of the nurſe ſhould conſiſt of fiſh, fleſh, 
and the liquor in which they are boiled ; the uſe of bread, wine, and 
other things of an acid nature, being forborn. But if the infant la- 
bours under a burning fever, appears red, hot, Cc. the nurſe ſhould be 
treated in the contrary manner, with acids, or ſuch aliment as is tart 


and cooling. And thus we are taught the nature of that RN 
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which the human body may be entirely compoſed; and which receives ſo 
ſudden an alteration therein, that no ſigus of it can be found twelve hours 
after it is once admitted into the blood ; as the excellent Dr. Lower has 
ſhewn by experiment. Upon which account no woman that gives ſuck 
ought to faſt above twelve hours, if ſhe would afford good milk to the 
infant at her breaſt. Hence, likewiſe, we are given to ſee the reaſon 
of ſome phænomena both in acute and chronic diſeaſes ; as particu- 
larly the redneſs and heat of the body in the former, and its paleneſs, &. 
in the latter; theſe generally proceeding from an acid, and thoſe 
from an alkaline cauſe. And hence, laſtly, we learn a neceſſary ca- 
tion in the choice of a nurſe ; viz. that her milk be perfectly white; 
a N to yellowneſs in it being a ſure and early ſymptom of 
a fever. | | 

Introduftion to. 4. Our method next leads us to examine that fluid, which of all thoſe 

rhe hiſtory of in the animal body, is firſt ſecreted after it has undergone an entire 

: courſe of circulation thro? the 'veſſels and viſcera. And this we pro- 

nounce to be the urine of a ſound animal, diſcharged at the diſtance 

of twelve hours from taking any thing by way of ſuſtenance; the bladder 

alſo having juſt before that time been emptied of its contents. We do not 

make choice of the blood for our next experiments, becauſe all its parts 

are too confuſedly blended and locked into one another to. be fit for this 

purpoſe ; whereas in urine, the oils, ſalts, ſpirit and earth hang looſer 

together; having bur juſt entirely put on an animal nature, by which, 

however, it is perfectly diſtinguiſh'd, and made widely to differ from 
vegetables. | FLOP | 59 | 


CHEMICAL HISTORY of URINE 
| PROCESS ESESIHE 
= 2 Shewing that URINE ir neither acid nor alkaline. 


— 


The proceſs, I. # he K E any quantity of freſh urine, that has not been above twelve hu 

| contained in the bladder, and add to it oil of vitriol, or an other 

acid liquor, at diſcretion ; and no manner of conflict or efferveſcence wil * 

made between them. In like manner, add to another parcel, oil of tartar pet 

deliquium, or any other known alkali, and the mixture will lie quiet 4 be- 

fore, or give not the leaſt figus of any ebullition : whence it may be juſtij ir. 

ferred, that ſuch urine is neither acid nor alkaline ; as ſtanding the teſt of tht 
experiment allowed ſufficient to make thediſcovery. 


2. The 


2 


Proceſſes upon Animals. 
2. The urine made choice of for this experiment, ought to be that 
of the morning, or diſcharged at the diſtance of twelve hours after 


any meal, that it may be a perfect animal fluid: nor ſhould it be ſuffered 


to remain for any longer time in the bladder, leſt it might thereby 
begin, as it were, to. putrefy, or acquire ſomething of an alkaline na- 
ture. The bladder, therefore, ſhould here be emptied before the laſt meal 
is made, But if the urine be taken twelve hours after feeding, it will 
then be perfect and thorowly concoRed ; no chyle, or matter of a ve- 
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What cautions 
it Yequz7 9s, 


etable nature, as was before obſery'd, appearing in the blood, after 


the expiration of that time, without a freſh ſupply of food; ſo that 
the aliment then taken in, may now it is mixed with the blood, be juſtly 
eſteemed a part of the body. 
3. Human urine is a recrementitious liquor, confeſſedly drained from 
the whole maſs of blood, after it has waſhed both the ſolids and fluids ; 
and therefore cannot but excellently diſcover to us the nature of the 


The truth of 
it confirmed, 


ſalts contain'd in our bodies. Accordingly, if we examine it by our ſenſes, 


we ſhall find it to the taſte conſiderably more ſaline than the blood 
it ſelf: but its ſcent, when freſh, is no ways nauſeous or diſagreeable, 
but ſomewhat grateful, pungent, and odoriferous. Galen tells us, © that 


« the urine of a man in health is ſtraw-colour'd, or of a pale yellow, and 


© contains but little ſediment, or fæculent matter; being in effect a 
« lixivium, in which all the ſalts of the body are diſſolved and waſhed 


« way: and indeed this appears to be the very fact. But if either 


alkaline or acid ſalts were naturally contain'd in the urine, our pre- 
ſent proceſs muſt needs make them manifeſt. But neither this, 
nor the common experiments made with the ſyrup of violets, &c. will 
diſcover ſuch kind of ſalts in the urine of healthy perſons ; and there- 
fore we muſt, in juſtice to our ſenſes, as well as experiment, conclude 
it contains none. Nay, I have, in like manner, examin'd the urine of 
2 man who had lain for twenty-four hours ill of a fever, without eat- 


ing or — yet could not, even in that, diſcover any ſigns of an 
ſalt, 


alkali or acid either by its making any efferveſcence with known al- 
kalies or acids, or changing the blue colour of ſyrup of violets to red 
or green. With the ſame view I have ſtrictly examin'd the urine of 
a man who liv'd almoſt entirely upon acids; but could find no proofs 
of acidity therein. And theſe experiments will hold true univerſally, 
where the urine is freſh, and procured in its natural ſtate, or from 
healthy perſons : but it muſt be expected, that a difference in circum- 
ſtances will vary their ſucceſs. Thus if a man ſhould have a ſtone 
in his bladder, this might occaſion the urine to appear of a more 
alkaline nature than if he had none ; or drank ſcarce any thing more 
than acid wines or vinegar; eſpecially if the urine be made and exa- 
mined preſently after the drinking of ſuch acid liquors: for in that caſe, 
not having had their due circulation, they may in the form of urine 
{till retain ſomething of their prior nature. And ſo, likewiſe, in any 
diſeaſed ſtate of the body, the —_ or other humors, may * 
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The proceſs, 


— A. 2. The ſaliva, the ſerum, the bile, and other animal fluids diſtilld in 


e 


Proceſſes upon Animals. 
from what they naturally are, and become either alkaline, as in a burn- 
ing fever, near the point of death, &c. or acid, as in the palby vir 


' ginum, childrens diſeaſes, &c. But it is not of ſuch diſtempered urine that 


we are now fpeaking. 


PROCESS IXXXIII. 


| Shewin g. by the diſtillation of recent URINE, that the parts 


znto which it ts reſoluable, are neither acid nor alkaline. 


Ts AK E any quantity of freſh urine, obtain d with the conditions above 
| ſpecified, and diſtil it gently in a clean, glaſs retort, with its receiver, 


and there will firſt riſe a limpid water of a fetid or unpleaſant ſcent; lu 


reſembling that of roaſted fleſh, containing neither a viſſble oil nor ſalt, aud 


proving, upon the pro er trials, neither acid nor alkaline, nor any way ſaline, 


or inflammable. (2.) If, after all this water is come over, what remains at 
the bottom of the retort be examin'd in the ſame manner, it gives no fins of 
its being either of an alkaline, or acid nature; and if diſtilled or exhaled ſill 
farther, as to the confiſtence of a ſyrup, or higher, it gradually changes its 
original ſtraw-colour, to that of a yellow, a red, a brown, and laſtly to a black, 
according to the quantity of water drawn from it, and appearing at length in the 
form of a ſaponaceous maſs, that will not, like ſome other animal fluids, as the ſe- 
rum, white of eggs, &c. concrete by the fire. (3.) And laſtly, if this ſoapy matter 
be calcin d, it will afford a quantity of fea-ſalt, if the animal, or perſon from 
whom it was obtain d, hath uſed any in his food : but if that be not the caſe, 
there will be no ans of any fix d ſalt at all. 


the ſame manner, afford a water. of a fomewhat unpleaſant, indeed, but 
not a fetid odour, like that of our prefent proceſs; as containing leſs 
oil, to which that fcent is owing, and upon account whereof the li- 
quor is perhaps ſaid to be ſpirituous: nor does the urine of any other 
animals, fed with vegetables, ſo far as I have tried, yield fuch an 
one. And it is remarkable, that the more healthy and ſtrong the man is, 
the more fetid this water diſtill'd from the urine proves; yet it appears 


not at all either of an acid, or alkaline nature, in any of the experiments 


F have ever made. We fee likewiſe, that this water contains no 1n- 
flammable ſpirit; whence it is manifeſt, that no ſuch ever paſſes the 
urinary canals; tho fermented liquors are drank in very large quantities. 
For tho a man ſhould take down four or five pints of wine at once, yet 


his urine diſt ill'd at the diſtance of twelve hours from his drinking, would 


not appear in the leaſt ſpirituous ; but yield a very fetid water, like that 
afforded by the urine of a patient in a fever. I can fpeak pofitively 
in this caſe, becauſe I have frequently diſtill'd the urine of great drinkers, 
on purpoſe to fee what it afforded. And hence we may learn, how it 
comes to paſs, that the drinking of ſtrong tiquors fo remarkably afte&s the 


brain; 


brain; and ſee the reaſon of the obſervation of Hippocrates, that great 
drinkers generally die apoplectic. Since therefore it appears, that there 
are no alkaline falts contain'd in the urine, we may juſtly conclude, 
that no ſuch are contain'd in the human body, for if any alkaline ſalt did 
really, and in its own form, exiſt in the fluids of the body, it ought cer- 
tainly to be found in the urine; becauſe ſuch ſalt joins it ſelf with 
Ne e more readily than water, which makes, as we ſee, a principal 
part of the urine; and therefore cannot but dilute, diſſolve, and bring 
away with it the faline matter of the body. But altho neither alkaline, 
nor acid ſalts can be found in the human body, yet in ardent fevers, the 
plague, &c. the juices may: by the great increaſe of the circulation, and 
the violent heat, be turned of an alkaline nature; or become ſo ſharp and 
corroſive, that unlefs they are diſcharge thro” the kidneys, they may pre- 
ſently deftroy the tender fibres of the cerebrum and cerebellum, and ſo prove 


Proceſſes 2 


mortal. But if their ſubtil, or too much attenuated falts be determin'd to 


the bladder, along with the urine, the patient will from that time be- 
gin to recover; whilſt the phyſician ſuffers the morbitic matter to go off 


uninterrupted thro? the urinary paſſages. And indeed it were eaſy to con- 


jecture, from the liar fetid ſcent of the urine, above that of all other 


fluids, that the kidneys are an organ defign'd by nature to throw out of 


the body, any thing that, by being too much attenuated, cannot be longer 
detain'd with ſafety to the veſſels of che brain, or the life of the individual. 
And therefore the urine, tho it has neither acid nor alkaline ſalts, yet 
actually contains the ſharpeſt in all the body; being with the oil, which 
brings them to a kind of foap, of a very deterging nature. And according- 
ly, as they all come cloſer together in our experiment, by the evaporation 
of the aqueous parts, they appear of a deeper colour; juſt as in a fever, 
when the increas d heat of the body has exhaled the more volatile or 
aqueous parts of the fluids, the urine becomes high colour d, or intenſely 
red, or ſometimes even black: whence we may learn to prognoſticate the 
turn of a diſtemper from the urine. This proceſs likewiſe lets us fee how 
contrary to truth that general opinion is, which ſuppoſes, fix d alkalies, 
acid ſalts, or fermented ſpirits produced in the human body, to be the 
cauſe of all diſeaſes. DONG LED +, 6.4.7 


PROCESS LXXXIV. 


Stewing, by the diſtillation of recent UR INE. with dry ſand, that 
it will afford a volatile, alkaline falt, Occ. 
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. F* HAL E recent urine, over a gentle fire, to the confiſtence of a ſyrup, The proceſs, 


or thin honey ; and afterwards add to it four times its own quantity 
ef clean, dry ſand, or fo much as will reduce it to a #hick paſte; then diſ= 
til this maſs in a glaſs retort, of which it fills only rwo thirds, with degrees of 


of fire, in a fand-furnace; aud the firſt thing that comes over will 5 a 
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large quantity - of pure water or phlegm, as in the laſt proceſs. (2.) Dm 
changing the retort, a tranſparent liquor aſcends, and runs in veins, like oil, dun 
the fides of the glaſs, called by the name of Spirit of Urine ; which will cauſe a 
ſtrong efferveſcence with acidt; and by rectification reſolve into a dry white ſal, 
a water, and an oil. (3+) Upon continuing the fire, white fumes will next 
ariſe and fill the recei ver; and at the ſame time, a large quantity of ftrum, 
volatile, alkaline ſalt will. fix it ſelf to the fides thereof ; and this has leer 
falſely ſuppoſed the ſame with ſal- armoniac, which is not of an alkaline ug 
ture. (4. Then upon increaſing the fire, there will aſcend a light yellow fetid 
oil; and at laſt, a groſs, heavier, and ſtill more fetid kind. ( 73 But if the re. 
muainder le now: calcined. in an pan fire, and afterwards. brought into a lixi- 
dium with: water, it yields axfqe3falt, provided the animal which afforded 
the urine; took in that bind oft with" its food; otherwiſe there will un 
be left, after the operation, the leaſt imaginable portion of fixed ſalt. 
r And hence we learn the effect of a conſiderable degree of heat upon 
mecieind dei the ſalts of the human body. The urine diſtilled, or exhaled away with 
a gentle fire, affords no alkaline ſalt at all; but a greater degree thereof 
gives it an alkaline nature, or cauſes it to afford an alkaline (alt by diſti- 
lation. And thus we find, when a man has given an uncommon motion 
to his body, or begins to grow feveriſh, his urine will ſmell ſtrong, 
and appear of a red colour, or like lixivium; which ſhews that the 
ſalts and oils thereof are attenuated. But tho it be certain that the ſalts 
of the body become alkaline by heat, yet it is hardly poſſibly they ſhould 
be ſo far attenuated, or broken therein, as to appear ſuch. in the urine; 
not only upon account of the languid heat of the body, but becauſe in 
all probability, as was before obſerv'd, the tender veſſels of the brain, 
c. would be deſtroy'd by the corroſiveneſs of ſuch ſalts, and the deat 
of the perſon effected, before they were rais'd to that degree of acri- 
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Sewing that recent URINE, by being diſtilled with fixed al 
bali, is it ſelf turned of an alkaline nature. 


1 0 


The groeeſs. x. O any quantity of recent urine, inſpiſſated in the manner of the pre. 
| I adorn pred; add an equal proportion of fir d alkali ; and diftit 
them together in & glaſs-retort, with a gentle. fire: there will immediately come 
over firſt a ſharp, volatile, fetid, alkaline ſpirit, that makes a thorow cher. 
weſcence with acids ; and ſoon after, a dry, volatile, alkaline, ſolid ſalt, which 
without the addition of the fixed alkali, would' have been of the ſame kind 
with that of the laſt proceſs; a ſaponaceous maſs remaining at the bottom of tht 
receiver. $4 | | 1 
SES 2. Hence it is eaſy to imagine, that, beſides the peculiar and ac. 
| knowledged effects of fixed alkaline ſalts in the human body, they have 
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more- 
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moreover, the power of immediately rendring our native ſalts of a ſharp 
alkaline nature, and acting upon them like ſo much volatile alkaline ſalt in- 
troduced into the body; thereby they turn aur half-fixed ſalts into ſuch as 
are truly volatile; thoſe that before were of a benign gentle nature, into 
ſuch as are fiery ; thoſe that were neutral and innocent, into ſuch as are 
corroſive, &c. on which account they act like poiſon in all ſuch diſ- 
tempers where the ſalts are too much attenuated; as in acute fevers, in- 
flammatory caſes, c. And hence we may learn à priori, what Hippe- 
crates was taught by hazardous experience, to order nothing but acids, 
or medicines tending to an acid nature, as oxymel, G in ſuch kind of 
diſtempers. E L243, 00114191155 3 F476 105 Aeg 5105 4 
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| Stewing that recent URINE. diſtilled with quick-lime, affords. 
wen neusten fiery, het not allaline Hir. . a hor 


1. W TH the rob, or ſapa, of recent urine, mix an equal quantity of quick= The proceſs. 
| lime, in a tall glaſs-veſſel, fitted with à receiver, and a wiolent | 
ebullition, with. a great degree of heat, wilt immediately enſue; and at that 
very inſtant there | will ſwiftly fly off from the mixture, and paſs over into 
the receiver, a clear liquor ori ſpirit' of an exceeding fiery and pungent "taſte 
and odour ;' jet not , an alkaline nature, or capable” of can fing an eſfer- 
de ſcence with acids © 91 7 ID TDCOTT- HILOS - Ht] c 20 {$1323 2% $4 Þ> 
2. This is as volatile, moveable, and corroſive a liquor as any in na · : phyfical an 7 
ture; and if the veſſel that contains it be left careleſsly ſtopp'd, tho weft fes. : 
but for a day or two, it loſes all its virtue, and becomes a mere in- 
ſipid water. It is truly of a/ fiery nature, being more of à cauſtic than 
fx'd alkali it ſelf; ſo as inſtantly to eat away the skin, and affect the 
nerves. Whence we are given to underſtand the effects of quick-lime, 
and its lixivium upon the human body; and ſee that in the twinkling 
of an eye it can give a ſtrange degree of volatility, and at the ſame 
time a moſt corroding, active, and fiery nature to all the Naggiſh ſalts it ; . 
meets with there. Hence it is evident, that the human ſalts may have ? 
a violent degree of acrimony, or corroſiveneſs, without giving any figns 
of an alkaline diſpoſition ; as ſcarce any chemiſt, beſides the excellent 
Mr. Boyle, has obſerved ; for the ſpirit of our proceſs will quietly mix with 
acids, or make no manner of conflict with them; ſeeming to conſiſt of 
ſalts, which by the lime are turn'd entirely into the nature of fire. This 
makes it not improbable, that the plague is no more than a change of 
the human ſalts, into thoſe of an igneous nature; effected by means of 
certain effluvia floating in the air of peſtilential places, and having the 
power of inſtantly pervading the human ſtructure, and thus burning up 
or deſtroying its vital parts, or faculties. There is one phænomenon which 


ſeems to give great countenance to this conjecture; the diſcolouration and 
blackneſs 
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blackneſs of the skin, which appear as if they were occaſioned by the 
action of ſome cauſtic ſalts. We ſee, therefore, that in all caſes where 


the ſalts of the human body are already too much attenuated, or rais d 
to a great degree of volatility, this fiery liquor, tho neither acid, nor 


alkaline, is violently. or ſuddenly peſtilential or poiſonous ; and on the 


contrary, where all the vital faculties:languiſh, as: in apoplectic or le- 


rhargic diſorders, tis a moſt immediate and powerful remedy ; tho it 


ought to be uſed with the greateſt caution. And hence we are furniſh'd 


with an admirable rule for the medicinal uſe of the lixivium of quick- - 


lime, or other medicines prepar'd therewith ;;. which can only be proper 
in cold, phlegmatic, and ſluggiſh or languid conſtitutions, or diſpoſitions 
of the blood and juices; and, on the other hand, very pernicious, or 
even deſtructive, in thin, hectical and vigorous habits; or ſuch as are 
ſubje& to the phthiſic, &. becauſe in theſe caſes it ſets the ſalts ſtill more 
at liberty, and determines them as it were, to a ſtate of putrefaction; to 
which, by the nature of the diſtemper, ph are already roo much incli- 
ned. And hence we may learn che cauſe” of that phænome non which 


| ſeems to have perplexed the gentlemen of the royal academy of ſciences at 


Paris; viz. Why the lixivium of quick-lime: is ſo excellent a medicine 


againſt the chronical diſeaſes of northern regions; yet very unſucceſs- - 
fully or fatally preſcribed for the ſame diſeaſes in France, Htaly, and the 


ſouthern parts of the world. For as the inhabitants of ſouthern regions 
are naturally lively, brisk and agile, their juices, without queſtion, are 


very fluid, and conſequently their ſalts; attenuated or broke ſmall; ſo that 


a lixivium of quick-lime, which produces thoſe very effects in the body, 
cannot but be prejudicial to them ; whereas, in colder climates the hu- 


man ſalts are lock'd up in much more viſcid fluids, and wanting to 


be extricated and ſet free, the lixivium of quick- lime admirably anſwers 
this end, and cures the chronic diſeaſes to which the inhabitants of ſuch 
climates are ſubjet. Thus the ſcurvy, the principal (diſeaſe of that 
kind, is very fucceſsfully cured in Holland by taking an onnce or two of 


this lixivium every day, for ſome continuance. But for the ſame reaſon 


it ought never to be given in bilious and ſanguine habits. For the 
effect of it, we ſee, does not depend. ſo much upon the lime it ſelf, as it 
does upon the humours it ſhall happen to meet with in the body, and 
the manner wherein it mixes with, and prevails over them, as Helmont 
judiciouſly remarked. „ er eo Sm „ 
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PROCESS LXXXVII. 


Shewing, that recent URINE | will cryſtallize by inſpiſſation, 
ee: or afford an eſſential ſalt. a | 


— 


I, Ege a large quantity of the recent urine M a healihy man, to the The proceſs. 
confiftence of a ſyrup, with one continued degree of: heat; ſeparate the | 
ol from it by the filtre, and afterwards put it into a cloſe veſſel, and ſet 
it in a cool cellar, for the ſpace of one year; it will ſhoot into'a thick, 
brown, ſaline glebe, or cruſt, at the diſtance f an inch or two from the bot- . 
tom of the veſſel : then carefully pour off all the liquor that floats above, take 
out the maſs of ſaline cryſtals, and lay the matter at the bottom thereof aſide 
| for phoſphorous. Theſe cryſtals, which are of a peculiar nature, being difſolv'd 
in pure warm water, filtred and evaporated to a pellicle, and ſet again to 
ſboot in the cold, will again run into cryſtals ſui generis, or a white puri- 
fed ſalt, of a nature different from all other ſalts, and become the purer, the 
oftener the proceſs is repeated; ſo that it may juſtly be calld the eſſential 
falt of urine, or of the human bod | 1 | 
2. It may indeed be objected, that this ſalt is not obtain'd, but by The nerwre of 
ſuffering the urine to putrefy; which is true: nor is there any other 
way yet known of procuring it. Neither will the addition of oil of 
ritriol, or any other acid, prevent its putrefaction; ſo ſtrongly is it in- 
clin'd thereto. It cannot however be ſaid, that this is the common, or 
fea-ſalt, which will evidently appear upon the compariſon ; this being, 
totally volatile at the fire; whereas ſea-ſalt remains fix d in the ſtrongeſt 
heat, Neither hath it the properties of borax, nitre, ſal- gem, ſal-armo- 
niac, &c, but is really a falt ſui generis, and not to be match'd by any 
| Other ſalt in nature. The proceſs for making it is indeed tedious and 
laborious; and it coſt me no ſmall pains to diſcover in what manner 
the ſalts did really exiſt in the human body. Todo it with the greater 
advantage, I have evaporated more than two hundred weight of recent 
urine, and treated it in the method already deliver'd ; by which means I 
came to a knowledge of the eſſential ſalt of the human body; and upon 
trial find that it is of a wonderful diuretic and emmenagogic virtue, yet 
vithout any ſharpneſs at all, being neither alkaline nor acid. This ſalt 
cannot be ſo eaſily obtain'd from the blood or bile, by reaſon of their 
groſſneſs, tenacity, and the large quantity of oil where with they abound ; 
_ enough from urine, which is as it were, the lixivium of the 
00d, 
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The proceſs, 


Its phyſical uſe, 


fy'd urine is commonly employ'd in their ſtead, for the purpoſes abore- 


Irs medicinal 


uſes, 


viceable in aſcertaining the diagnoſtics of diſeaſes. We learn from it, 


- GUESS A1LIXXEVAL © 
 Shewing, that recent URINE becomes allaline by digeſin 


1. * T any quantity of recent urine, obtain d with the conditions forme 
3 mention d, to digeſt in a tall. glaſs, with a. heat no greater than that if 
a healthy'man, for the ſpace. of three or four. days, and it will continually grey 
more and more red, ferid, cadaverous and, alkaline ; throwing off a ſtony matte 
#0 OO fie N eee ee 

2. The experiment will fucceed in the ſame manner without the a. 
ſiſtance of heat, by letting the urine ſtand in a well - cloſed veſſel for 
five or fix weeks in the cold; but a gentle heat will greatly ſhorten the 
procefs. The urine thus digeſted has a fiery lixivious taſte, and will make 
an ebullition upon mixing with acids; whereby ir may in a manner be 
reduced to its recent ſtate again. Being of this nature, it is of 
fingular uſe, as a lixivium, to dyers, and the ſcourers of cloth, in order 
to cleanſe their wool, or prepare their ſtuffs to receive the dye; for there 
is always a greazy matter ſticking to wool, whether manufactur d or 
unwrought, which hinders the ſtriking of the colour, unleſs it be ri 
waſh'd away with a proper diſſolvent; ſuch as the lixivium of quick 
lime, pot-aſhes, or the like ; which coming too dear, digeſted or putre- 


o 
* 


mention'd. | | 
3. This proceſs may ſerve to point out to us ſeveral uſeful partic 


lars relating to the practice of phyſic; and particularly, tis highly {r- 


that if the urine be too long detain'd in the bladder, it will acquire 4 
corroſive, alkaline nature, deſtructive to the body, and capable of W 
the colours of other ſubſtances, as we ſee when catheters are thru 
into the bladder, in caſe of a long ſuppreſſion. of urine ; and the.like 
change will the other fluids receive, by ſtagnating for any conſideradi 
time, which may give riſe to various diſeaſes. © Thus for example, When! 
perſon is firſt ſeized with the dropſy, he is not at all affected either with 
a thirſt, or fever; but after the collected water has remained ſtagnant 
for a ſmall time in the cavity of the abdomen, it preſently cauies® 


drought, heat, fever, &c. all which ſymptoms proceed from the acrimom 1 
of the fluids, acquired by digeſting, as it were, in the abdomen ; for «a 
upon this, the ſalts and oils of thoſe juices become ſo ſharp, as to co the 
rode the veſſels of the body, and greatly diſturb the whole animal T. 
On the fame account it is, that the putrefaction of the body enſues d 
ſuddenly after death; tho it might, if the fluids had ſtill remained in — 
their circular motion, have continued much longer uncorrupted. Hence 11 
we learn, that the bare want of motion in the animal fluids — 75 
cauſe violent diſorders, by thus rendring the falts and oils more 3 a 


| | * 


adive, and powerful, or ſetting, their parts free, and leaving them to 
themſelves. Hence ſony matter may readily be generated by a. bare 
detention of the urine in the bladder, as in our preſent proceſs it is 
thrown to the ſides of the containing veſſel, And this will happen in 
the urine of any man, tho not at all troubled with the ſtone or ravel; 
the ſolution or cure whereof it is, therefore, in vain to _ from 
putrefaction. This ſeparation of the parts of the urine, or acquired al- 
kaline nature, and not its bare quantity, appears to procure the death 
of the patient in long ſuppreſſions of this excrementitious fluid; the 
effluvia, or fiery. alkaline ſpirit whereof, now, after having ſtagnated 
| for ſome. days, gets to the brain, and deſtroys its tender ſubſtance. 
And thus we. have ſeen three ways wherein the ſalts of our bodies may 
be rendered volatile, .;viz. by heat, the admixture. of alkaline falts, and 


« - 1 


by their bare ſtagnation. 
r ROSS S Lei, 
Erbibiting the reſolution of digeſted URINE into an alkaline 
ſpirit,. an alkaline /alt, two kinds of oil, phoſphorus, earth, 
ng AKE urine digeſted after the manner of the preceding proceſs, and The proceſs. 


| diſtill it in a tall glaſs retort with a gentle fire: The firſt thing that 
will come over, is, '(1,) A clear fetid liquor, rich in volatile ſalt, of a fiery 
acrimony, capable of making a ſtrong efferveſcence with acids, and conſequently 
a alkaline nature. (2.) A yellow, volatile, fetid alkaline ſalt, that appears 
in a dry form. And if now the remainder be exhaled to the confiſtence of a 
Japa or thin honey, then mixed with four times its weight of dry ſand, and the 
iftillation be continued in a coated retort, with degrees of fire, there will come 
ver, (3.) A large quantity of a very fetid, brown oil, impreguated with ſalt, 
and at length one of a gold-colouy ; then the retort being taken away, and a 
much larger ſubſtituted, half full of water, and the fire increaſed ts its higheſt 
degree, (4.) Blue fumes will aſcend, which, in the dark, appear like flame 
in the veſſel. And (5.) With a violent heat there will diſtil over a groſs, 
Lining matter, that finks to the bottom of the water, and called by the name 
1 folid phoſphorus : and here the operation ceaſes, nothing but an earthy ſub- 
ſtance remaining behind; which, being boiled in water, cleanſed with lixiviun, 
and again dried and calcined, affords a quantity of ſea-ſalt, but none at all 
that can be called fixed alkali. 8 ; : 
2: The proceſs muſt be ſtopped after the volatile ſalt is come over, Diredions for 
and ſand, powdered bricks, or the like, be mixed with the ſapa ; other- ;,,,,,57% 5; 
File it would ſwell, and come over all at once in the diſtillation 
The groſs matter which aſcends the laſt in this operation, will not 
Uſlolve in the water wherein it falls; but may, by inclination, be ſe- 


parated from it; and then being expoſed to a gentle heat, it will melt 
| Bb 2 like 


any ſize, which are to be kept continually under water; by which mea 
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like wax, and remain capable of 'beitig formed into-glebes, or pieces o 


it may be entirely kept from confuming, for many years. And this i; 
the ſolid phoſphorus, which 8 takes fire, and fhines when 
brought into the open air. It will never fail to do this, provided the 
operation is managed with care; but it requires the conſtant attendance 
of tlie operator för four and twenty hours, to ſee that all the pas 
are conducted as they oughit to be. But to make this phoſphorus more 
directly, and to the beſt advantage, it may be proper to take a ſufficient 
quantity of human urine, afforded by a perſon not much given to drink 
Wine, and exhale it away in an open veſſel to à rob, or the conſiſtence 
of honey; then ſer it to putrefy for half à year, and upon diſtillation 
it will afford a large proportion of falt; after which, if ſix times its 
own quantity of ſand or brick-duſt be added to the remainder, and the 
diſtillation be continued as our preſent proceſs dire&s, the phoſphorus 
will fall into the water as there mentioned, Or, it may commodiouſ 
be prepared in the manner -of the eighty ſeventh proceſs, by ſuffering the 
rob of urine to digeſt for two years in an open veſſel in the open air; 
during which time a ſlimy, fæculent, unduoùs, earthy matter will be 
let fall to the bottom; which being frequently wafhed with pure ws 
ter, wherein it will not diſſolve, it will leave a white matter behind 
it, neither of an alkaline, acid, ſaline, or terreſtrial, and ſcarce of an 
unctuous nature: and this is of it ſelf a proper matter for the making 
of phoſphorus by diſtillation with ſand. A thick cruſt of ſaline mat- 
ter, ſhot into cryſtals, grows, as we formerly ſaid, upon this fzculent 
fabſtance ; which being caatioufly feparated, and well waſhed with pur 
water from the matter of the phoſphorus, - gives the eſſential ſalt of 
the human body. Then alt that matter which floated above this (alt, 
being mixed with thrice its quantity of ſand, and carefully diſtilled in 
a cloſe veſſel, -with a gentle fire, to dryneſs ; there will firſt come ore! 
a volatile ſpirit, then a ſalt ; which, according to Helmont, is wonder 
fully apperitive : and now, the receiver being changed, there will aril: 
a large quantity of a cryſtalline ſalt, of an alkaline nature, and ftici 
to the ſides of the glaſſes: and this ſalt, by one re&ification, becomes 
fo volatile, that it can ſcarce be contained in any veſſel, tho ever !0 
cloſely ſtopped. And if the ſpirit be re&ified, and kept in a pure gl 
veſſel, it will depoſite a large proportion of a brown ſtony earth; which 
is by Helmom taken for the matter of the ſtone in the bladder. 

fre being now much increaſed, a brown and very fetid oil will come 
over; and at length one of a fine yellow colour, which, when rediße 


with the ſpirit, Nlmont takes for the diſſolvent of the human calculus 


And now the remaining matter being urged with the ſtrongeſt 
fire, in a coated retort, and a very large receiver, half full of water 
employ'd, the phoſphorus it ſelf will at laſt come over. It 1s ſur- 


prizing how long this IT will continue ſhining, at dh 
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Gderable expence of its ſubſtance *, - And belides this, there are many 
range phænomena obſerv'd of it; as particularly that of its perpetual 


flaſhing or ſhining on the hot nights of the ſummer-ſeaſon, according 


to what is delivered of it in the philofophical tranſactions of London. 


Here again, if the caput morruum be diſſolved in water, filtred, eva- The dodrine iu 


porated, and calcined, it will afford a quantity of ſea-ſalt ; which gave 1. 
occafion to M. Vieuſſens, and M. Homberg, to ſuppoſe there was ar acid 
ſalt contained in the human body. That this is really ſea-ſalt, is ma- 
nifeſt by the 7 experiments, which ſhew eit to have all the cha- 
racters thereof. In taſte and ſmell it plainly appears to be ſuch; and 
when added to aqua regia will cauſe it to diſſolve gold. Tis true, 
however, that it cannot be made to cryſtallize ſo readily as ſea · ſalt; 
but this proceeds from the oil with which it is intimately united in 
the body: for it is a known thing in chemiſtry, that the mixture of 
any thing unctuous prevents the cryſtallization of ſalts. We ſee then, 
and may be certain, that ſea-ſalt paſſes unaltered thro” all the conduits 
and ſtrainers, all the digeſtions and circulations of the body, whoſe 
vital powers are inſufficient to deſtroy its rexture, or change its na- 
ture; which is more than even putrefaction it ſelf, or a violent de- 
gree of heat, can effect; as plainly appears from the preſent proceſs: 
The antient adepts, therefore, were' well aware what they did in ſaying, 
gold and ſea-ſalt are the moſt perfect, or indeſtructible bodies in na- 
ture, as paſſing thro* others without alteration ; and accordingly other 
falts, as tartar, nitre, &c. may readily be changed into alkalies ; whilſt 
this conſtantly remains in full poſſeſſion of its native virtues. Its uſe, 


therefore, ſeems to be to preſerve the bodies thro” which it pafles from 


corruption ; and particularly the human : it deterges its veſſels, keeps the 
fluids from running into putrefaction, and prevents the formation of 
ſtony matter. hence we learn the reafon why the antients gave 
ſal-gem in putrid fevers; and how a mixture of ſea-ſalt and ſulphur came 
to be ſuch a favourite medicine with. Hippocrates in peſtilential caſes, 
or where the juices of the body tended to corruption. Helmont, allo, 
ſucceſsfully employ'd the ſame ſalt, with vinegar and ſulphur, in the 
plague. But all manner of vegetable ſalts are entirely changed, or loſe 
their own nature in the human body, and put on that of a volatile 
alkali. If an animal were to take in no ſea-ſalt, a thouſand pound. 
weight of his urine would not afford a ſingle grain of any acid or 
hxed ſalt; whatever were the food he made uſe of. M. Vieuſſens, indeed, 
an author much more ſucceſsful in anatomical inquirys than in chemiſtry, 
has wrote a very large treatiſe to ſhew that an acid ſalt may be ob- 
tained from animals; but the acid he means is no other than the ſpi- 
rit of this ſea-ſalt, contained in the trine, and raiſed by a ſtrong fire. 
And that a ſtrong acid ſpirit may be gained in this manner from it, 


r. Boyle has many curious obſervations relating to this ſubject, in his ſurprizing little 
Vece called Aerial NotFalica.. 8 | 


we 
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we ſhall ſee hereafter... M. Homberg, likewiſe, fell into the ſame error, 
in imagining he obtained an acid ſalt from human blood, by diſtilling 
it with its own dry caput mortuum. The fallacy of which':experiment 
is manifeſt from hence, that the blood of any other animal that makes 
no uſe of ſea-ſalt Will not afford this acid. We, therefore, boldly af- 
ſert, that there is neither acid, nor fixed alkaline ſalt, naturally contained 
in the bodies of any animals whatſoever; which muſt therefore be 
endued with the er of converting all kinds of ſalt, except ſea · ſal, 
| _ ** as are of a volatile alkaline nature, or capable of being eaſily 
made ſo. 1 f we. 
Its uſe in me- 3. It rs not improbable from what is here laid down, that the 
<rcane, matter of the ſtone in the bladder may reſide in the ſpirit of putrefied 
| urine; which, tho clear at firſt, is yet full of ſalt, and by degrees 
changes to a yellow colour, ſhoots into cryſtals, and lets fall a red 
terreſtrial ſubſtance, very like gravel, or the matter of the human cal. 
culus; which will again be taken up by the ſpirit upon a freſh regi- 
fication. Whence it may be conjectured, that a diſſolvent for the ſtone is 
really. contained in the urine it ſelf, which forms it. . And doubtleſs the 
matter of the ſtone was once a part of the urine ; and perhaps of its 
ſalts, which appear rather to generate than diflolve the ſtone in the 
bladder. Sea-ſalt, without diſpute, will in a great meaſure prevent the 
generation thereof; but not abſolutely preſerve the body from it, as Hu- 
mont imagined. If urine be mixed with ſea-ſalt, nitre, vitriol, &c. the 
ſeveral parcels will, in time, depoſite a ſtony matter; but that the 
leaſt, to which the ſea-ſalt was added. From whence it ſhould ſeem, 
that if 115 ſalt could prevent the generation of the ſtone, it would be 
marine ſalt. | | ; 
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CHEMICAL HISTORY of SAL-AMMO. 
NIAC; a Preparation from UR ins. 
PROCESS XC. 


Exhibitiug the production of SA L-AMM ONIAC, by digeſting 
and boiling Urine with ſea: ſalt and ſoot. 


— — bh. . 


The proceſs. I. Tx. O ten parts of the urine of any ſound animal that drinks but little, dif 
| charged at the diſtance of twenty hours from feeding, add two parts 
of ſea-ſalt, and one of wood-ſoot ; digeſt them together for a- conſiderable time 
in a warm place; and afterwards gently diſtil the mixture in a glaſs retot, 
with a ſand heat, till the remaining maſs becomes almoſt diy; diminiſhing tht y 


REN 
g . | fire towards the end of the operation, to keep the matter from ſubliming - _— 
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take out the remaining maſs, bent it to powder, and ſublime it in large veſſels, 
with proper degrees of heat, into glebes, or Iumps, which are called by the name 
common fal-ammoniac. | Aegis db : 
2. This is the common method of preparing ſal-ammoniac, as prac» n. ,a;onut. 
tiſed in Europe, and particularly at Venice, as alſo in many parts of Ajia, 
as Alexaudria, Cairo, &c. where it is made in a large quantity, and to 
great advantage, becauſe they there have plenty of animals, and par- 
ticularly camels, which drink but very little ; tho the ſame end may, 
in good meaſure, be anfwered by a longer digeſtion ; wherein the u- 
rine acquires an alkaline nature, and the ſea-ſalt is attenuated and 
ows acid ; which thus form themſelves into a third kind of compound 
t, that in effect is ſea - ſalt volatilized. In this proceſs we are there- 
fore to take the urine, which is the baſis, for an alkali, and the acid 
of the ſea-ſalt for the fixer, whereby a new ſemi - volatile, neutral ſalt 
is at length compoſed. The ſoot is added only on account of the 
copious, volatile, acid, or alkaline ſalt it contains; as we formerly ſaw 
in our procefles upon vegetables, particularly thoſe performed on ljgnum 
vitæ, and muſtard-ſeed. | 
3. There are reckoned two kinds of ſal-ammoniac, the natural and 17, pmilirude 
artificial, The artificial is that already deſcribed; and Diaſcorides gives n en 
us an account of the natural, which is found in Lybia Cyrenaica, near * 
Egypt, in the place where the temple was built to Jupiter Ammon; from 
whence it is called Sa Ammoniacus, and by Diaſcorides, Sal Cyrenaicus. 
This temple was formerly very much frequented by ſtrangers of all coun- 
tries; who rode thither upon camels, a kind of animal remarkable ſor 
their long enduring of thirſt. The truth is, they are wonderfully formed 
for malcing very long journies, without ſtopping to drink by the way; as 
being naturally provided of three or four receptacles near the ſtomach, 
with each its proper ſphincter, in which they reſerve part of the water 
they take down at once, to be ready, as their occaſions, in paſſing over . 
ſandy deſarts, ſhall require: for by this contrivance they have always 
ſomething in readineſs juſt to moiſten their mouths withal; and as 
their drivers encourage this action in them, by rubbing their mouths 
with ſea-ſalt three or four times in the day, they can very well paſs 
three or four days without drinking. When thus, after a tedious jour- 
ney, without any other opportunity of coming at water, theſe animals 
arrived at the temple ; their urine, which they there plentifully diſ- 
charged in the ſand, being already, as it were, digeſted by the heat 
of their bodies, was farther concocted by the rays of the ſun, and made 
to ſhoot into ſaline glebes, or lumps; which being afrerwards found 
in this place by future pilgrims, they called it al ammoniac · So that in 
reality, this is not a native, as it has been ſuppoſed, but rather an arti- 
feial falt, prepared much after the manner of our preſent proceſs. nd 
this account of the thing is fully confirmed from hence, that the like 
falt is found in ſtables or ſtalls of camels; but not at all near the ſpot 


Where the famous temple ſtood, ſince it has ceaſed to be ſo much fre- 
e quented 
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quented on religious accounts. But how it ſhould happen that ſal-· am 
moniac is at this day like wiſe found near vulcano's, or burning moun- 
tains, ſuch as Ætna and Veſuvius, after their eruption, is not ſo eaſy to 
ſay. This is certain, that upon examination, the ſalt found in fuch 
places, and ſometimes under · ground, appears to be entirely of the ſame 
| nature with that of our wa on proceſs» | 

| Medicinal uſes 4+» Sal-ammoniac, by being diſſolved in water, boiled, skimmed, filtred, 

of the Heer evaporated to a pellicle, and ſet to ſhoot in large veſſels, will be con- 
verted into a pure white ſalt *, of a moſt ſubtile, penetrating, and ſtimu- 
lating nature, capable of paſſing thro? all the viſcera and canals of the 
body, the nerves alone excepted ; and powerfully reſiſting putrefaction 
in the body. This ſalt wonderfully mixes with the animal fluids, and 
becomes apperitive, ſudorific, and perſpirative : on which account it is 
famed for an admirable febrifuge; and being given before the fit, in 
the quantity of a dram, or four ſcruples, for a doſe, diſſolved in w- 
ter or wine, it ſurprizingly cures quartan agues, in ſuch conſtitutions as 
are free from ſcirrhoſities, and a he&ic ; otherwiſe it commonly in- 
creaſes the diſtemper. Indeed it is an excellent medicine both in acute 
and chronical .diſeaſes; being a benign ſalt, much gentler in its ope- 
ration than foſſil ſalts, and nearly of kin to that of our own bodies; 
but not tending at all to an alkaline nature, and moderately diſſolving 
the blood. Galen has well obſerved of it, that, being 5 a leſs ſpe- 
cific gravity than ſea-ſalt, it dilutes the blood without raiſing any vio- 
lent commotions therein ; -for which reaſon it may be exhibited to 
greater advantage in many diſeaſes, where the body cannot bear to be 
diſturbed. Whilſt it djflolves in water, it gives an intenſe degree of 
cold thereto, and little inferior to that of ice itſelf: ſo rhat any liquors 
plunged in the ſolution, may be rendered extreme cool, and potable 
with pleaſure, in the violent heat of ſummer. 


oe 
Sewing that & AL-AMMONIAC is neither acid nor alkaline 


Ihe proceſs, 1. “ 0 a quantity of ſal-ammoniac diſſolved in fair water, pour any from, 
| acid liquor, and no fans of efferveſcence will appear. Then to am- 
ther parcel of the ſame ſolution, add the ſtrongeſt alkali, whether fixed or v 
; Jatile, and ſtill there will no motion or ebulition be made; bit the ſalt, which le. 
fore was ſcentleſs, will now in an inſtant exhale a ſharp, volatile, alkaline 

cauſtic vapor, dike that of putrefied urine. | 
#ts uſe. 2. It is ſomewhat ſtrange in this experiment, that the ſal- ammoniac. 
tho compoſed both of alkaline and acid parts, ſhould afford no figns al 
either. Urine, left to it ſelf, we know would putrefy; but wh 
formed into this kind of ſalt, it neither putrefies nor appears 10 muc 


This is the common method of purifying [al-ammoniac. 


as 


EE 


zs alkaline; which is an inſtance of the virtue that ſea - ſalt has of pre- 


ſerving the animal fluids from corruption. 


-  .PROCES'S XCll 


Shewing the method of purifying S AL-AMMONIAC 5&y ſub- 
limation ; in which the flowers turn neither alkaline nor acid, 
but ſtill retam the nature of that ſalt. 


1. RIND a proper quantity of well dried ſal-anminiac to fine powder, The proceſs. 


| pit it into a low cucurbit, with a wide mouth, and lute on a ſuitable 
head, ia the common manner: bury the glaſs in a ſand-furnace, almiſt up to 
the head; and gradually increaſe the heat to the higheſt that can be given in 
ſand, aud all the ſalt will riſe in white fumes, and fix it ſelf, like ſuow, in 
a white glebe, to the ſides of the head, except a ſmall quantity of grey or 
blackiſh feculent matter, that remains at the bottom of the cucurbit; by which 
means the ſalt will receive no manner of change in its nature, as to acid or al- 
kali, bit only be made more pure and penetrative. 


2. Hence we ſee that ſal-ammoniac is of a nature between fixed 7s «ſer. 


and volatile; being almoſt totally ſublimable by a ſtrong heat, tho not 
capable of being raiſed by a ſmall one. And *tis very remarkable, that 
in this proceſs it is not analyzed, nor ſuffers any diviſion of its parts; 
but riſes again entire into ſalt, without affording any oil or ſpirit, or 
becoming of an alkaline nature. And this laſt property is what alons 
diſt.nguiſhes it from the genuine animal ſalts, which conſtantly turn alka- 
line by the action of the fire; whereas, tho ſal-ammoniac were ſublimed a 
thouſ:nd times over, it would gradually become more pure and pene- 
trative indeed, yet never of an alkaline nature; but, notwithſtanding 
its being totally volatile or ſublimable, remain the ſame unchanged 
ſal-ammoniac it was at firſt. And this has occaſioned the chemiſts to 
call it Aquila alba, the white eagle, in alluſion to the bird which car- 
ried Ganymede up to Jove; its wings, to ſpeak in their language, that is 
its particles, which riſe in ſublimation, carrying up the particles of 
any other bodies, and even ſuch as are metalline, mixed along with 
it. *Tis likewiſe termed the hand or peſtle of the chemiſts ; becauſe it 
ſubtilizes, or grinds, the parts of the bodies ſublimed therewith ; as 
appears evidently in Lapis Hæmatites, which is ground exceeding fine, or 
reduced to flowers, by undergoing this operation along with it. And 
if even gold, the calx of vitriol, tho ever ſo long calcined, or the moſt 
hed bodies in nature, be ground with this ſalt, it will preſently ren- 
cer them volatile in the fire, and make them ſublime ; and hath this 
good quality belonging to it, that, being neither acid nor allcaline, it 
my eaſily be ſeparated or waſhed away from any of thoſe bodies that are 
(blimed along with it. The character whereby the chemiſts generally 
denote it, is ſuch as exactly * the figure of its cryſtals, _— *- 
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Proceſſes upon Animals. 


PROCESS XC. 


Exhibiting the manner of obtaining 4 moſt fiery, volatile and 
penetrating Spirit from SAL-AMMONIAC mixed with 
quick-lime. Ages Lt 7 


# 
* 
1 


I. AK E equal parts of the flowers of ſal-ammoniac, the productim if 
the preceding proceſs, and good ſtone quick-lime ; and in a dry mortar, and 
dry air, ſpeedily grind them ſeparate to fine powder, then preſently mix then 
together; and at that inſtant the moſt fiery, volatile, cauſtic, and piercing vapour 
hitherto known will fly off from the mixture ; being exceedingly like to that which 
riſes from the mixture of inſpiſſated urine and quick-lime. - ( 2.) If this mixture 
be directiy diſtil d, with a proper addition of water, in a well luted retort and 
receiver, by flow degrees of fire, it will yield a wonderfully ſharp and volatil 
liquor, which, tho wiolently cauſtic, is ſcarce at all of an alkaline nature, 
(3.) The remainder, after diſtillation, being put into à crucible, and d- 
tained in an open fire till it melts, may afterwards be run into glebes, and pre- 
ſerved as a kind of phoſphorus.; for it will ſhine in the dark, and 52 
Sparks of fire by percuſſion. But it muſt be kept from the air, to make it c- 
tinue fit to afford this phænomenon. — 
2+ The ſubtile ſpirit, obtained by this proceſs, proves violently pungent 
and ſtimulating to the nerves; for which reaſon it is very uſeful in all 
lethargic, apoplectic, or epileptic caſes, or where the ſpirits are to be 
ſuddenly rouzed or recalled ; but it is always to be employed with the 
greateſt caution ; for if a perſon, not affected in this manner, were to 
draw the vapour of this ſpirit at his noſtrils, it would inſtantly firike 
him to the ground, like thunder; and either ſuffocate him, or by 
ſeizing upon and corroding the tender membrane, or veſſels of the lungs, 
ſuddenly cauſe a peripneumonia, or elſe an inveterate cough for lite. 


PROCESS Ur 


Shewing that a fiery Spirit, and a volatile alkaline Salt are dl 
tainable from SAL-AMMONIAC by means of fixed 
alkali. + | 


Xpeditionſly grind equal parts of the flowers of ſal-ammoniac, and fixed af 

L, l of faves ſeparately, j fine powder, in cloſe veſſels, _ 

out admitting any moiſture to come at them ; afterwards mix them ſpeedily 

together; and from theſe too ſcentleſs bodies there will immediately ariſe a fer; 

volatile, cauſtic, alkaline, and ſtrongly odorous vapour, like that which " 

from the mixture of inſpiſſated urine and fixed alkali; and may, wy = 
Sn ets. | 
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ſame manner, be caught, and condenſed into a liquor by proper veſſels. (.) The | 
mixture being put into a cucurbit, and diſtilled very carefully aud artificially, 
with a large and well luted receiver, in a ſand-heat, there will aſcend 
a dry, white, or wonderfully volatile ſalt, in appearance like to the flowers 
ef ſal-ammoniac, but violently cauſtic. and alkaline. (3.) F a quantity of wa- 
ter, equal to that of the ſal-ammoniac, be added to the mixture, and the proceſs 
carried on as above · mentioned, there will ariſe a dry, volatile ſalt ; which, 
as the operation is continued, will, tho it be a pure ſalt, without earth, oil, 
or acid, be diſſolved down in veins, like oil, by the ſabſequent phlegm, into a 
liquor commonly called alkaline ſpirit of ſal-ammoniac. | 
2. The ſalt obtained in this proceſs, is ſo exceedingly volatile and pene - 2. of the fre- 
trative, that it is ſcarce poſſible to keep it in a glaſs, tho ever ſo cloſely 249%. 
ſtopped with cork and bladder; nothing but a glaſs ſtopple being able to 
withſtand it. It will every grain exhale inſenſibly away thro? the leaſt 
imaginable crack or vent; or, if the air gets at it, immediately melt in the 
veſſel. It is ſo violent a cauſtic, that if applied to the skin, and covered 
with a bladder to prevent its being ſuddenly exhaled by the heat of the 
body, ir will, in the ſpace gf a minute, eat into and mortily the part. 
If, upon occaſion, it be deſired ſtill ſtronger, it may be made entirely of 
an igneous and perfectly cauſtic nature, by ſubliming it once or twice with 
freſh ſalt of tartar; by which means it may be made ſo ſtrong, as inſtantly 
to deſtroy a man by its ſcent :' for its vapour thus ſeems perfectly to 
condenſe or ſqueeze the lungs together, ſo as to hinder their expan- 
ſion, and render their recovery difficult even by the uſe of the ſtrongeſt 
ſpirit of vinegar. And for this reaſon, its vapor is to be very cau- 
tiouſly ayoided in the preparation. | | h 


PROCESS. XCV. 


Exhibiting the preparation of Sylvius's Febrifuge Salt, um the * 
remains f the preceding proceſs ; or the regeneration of Sea-Salt 
from SAL-AMMONIAC. 


l. HE N all that is volatile in the ſubject of the preceding proceſs, has The proteſs. 
been driven over by the violence of the ſand-heat, a dry maſs of 

a fixed ſalt will remain at the bottom of the glaſs ; which being put into a cru= 

cible, fuſed in an open fire, diſſolved in water, filtred, evaporated to a pellicle, 

and ſet in a cool cellar to ſhoot, will afford cryſtals of a cubical figure, having 

the pungent taſte, fixedueſs, and colour of ſea-ſalt, as alſo the power of diſ- 

ſulving gold, when mixed with Aqua fortis or ſpirit of nitre ; that is, cryſtals 

of genuine ſea-ſalt. : | , | 
2. The ſea-ſalt thus regenerated, is called by the name of Sylvins 8 — as 

febrifuge ſalt, becauſe he is ſaid to have uſed it, as a ſecret, with great hi. 

acceſs in the cure of intermitting fevers; and for that purpoſe, pre- 

erred it to all other ſalts. His method was to give it in the quan- ; 
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Proceſſes upon Amal. 
tity of fifteen or twenty grains for a doſe, diſſolved in earduus · water, 
two hours before the time of the fit, in order to prevent it by ſwezr, 
or to -break away the febrile coagulum in the blood. But however he 
might eſteem it, tis certain that ſal-ammoniac, or its flowers, are 3 
much better medicine to anſwer the ſame end: nor do I know a more 
effectual remedy than about twenty grains thereof, given in a draught 
of hot wine, or other convenient warm liquor, an hour or two before 
the fit is expected, for the cure of tertian and quartan agues. 4 
ſingle doſe will commonly put by the former, and three or four wil 
finiſh the cure of the latter; provided the patient be not of a cache&ic 
habit of body. This is likewiſe a more valuable and certain medicine 
than that powder which has been fold at a high price for a febrifuge, 
conſiſting of antimonium diaphoreticum, and the regenerated. ſea-ſalt of 
our preſent proceſs. | fe bs 5 
Phyfical and 3. We learn from the preceding proceſſes, that ſal- ammoniac conſiſs 
ee g, of a volatile, animal alkali, fixed by the volatile acid of ſea-ſalt. Bu 
1 þ as fixed alkali attracts acid more ſtrongly than it does volatile alkali 

if fixed alkali be mixed with ſal-ammoniac, it will draw to it ſelf the 

acid of the ſea-ſalt, from the weaker animal alkali ; which being then 

deprived of its fixing acid, will be left purely urinous and volatile. 

Upon this, all that is volatile being driven away, it is evident that 

the fixed alkali, now ſaturated with the acid, muſt remain behind, 

Nog of the fixedneſs and other properties of ſea- ſalt; that is, the 

ea-ſalt of the compoſition will be regenerated: and thus the ſpirit of 

ſea-ſalt, and the ſpirit of urine rte, together, in ſuch a proportion 

that each ſhall be ſaturated with the other, will conſtantly make a ſal- 

ammoniac. Whence we are taught the nature and origin of volatile 

_ alkaline ſalt; the method of producing it; of fixing it when produced; 

and again of ſetting it free and making it volatile. Upon the whole, 

it appears, that there is a very great ſimilitude between ſal-ammoniac 

and. the ſalts of the human body; the principal difference being only 

this, that the latter readily turn of an alkaline nature, by the firſt im- 

reſſion of the fire; whilſt the other, as was before obſerved, obſti- 

nately remains the ſame, after repeated ſublimations; both of them in 

other reſpe&s, as particularly in diſtillation with fixed alkalies, & ex- 
hibiting the like phenomena. N 5 
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CHEMICAL HISTORY of the WHITE 
| / EGGS. | 


T5 AT we might have a juſt chemical hiſtory of the animal kingdom, In1rodu#ion w 


>. 


it was neceſſary firſt to examine that fluid which begins to receive ah f Ae. 


an animal nature, without having perfectly attained thereto; and this, we 
ſaw was milk. In the next place, we were to make our experiments upon 
that animal liquor, which, by having undergone repeated circulations in 
the body, was arriv'd at a perfect animal ſtate ; but which, if long detain- 
edin the body, would become noxious, or prejudicial thereto. Ir is now 
in the third place, incumbent on us, to inquire into the nature of thoſe 
juices which are not only moſt completely animal, but ſo wholeſom, as that 
they may ſafely be detain'd in the body, and conſtitute the parts thereof, 
without prejudice to. any. of the faculties, whether animal, vital or na- = 
tural : and this is an inquiry of ſingular ſervice to let us into the know- | 
ledge of animal nature. We are, therefore, next to find, for the object of 
cur ſucceeding experiments, ſuch a perfect animal fluid as is no way excre- 
mentitious, but may be ſeparately collected without any heterogeneous 
parts, and certainly known to afford the matter for the formation of all the 
parts of animal bodies, both liquid and ſolid. And this fluid we have from 
the oviparous claſs ;' it being no other than the white, or pellucid part of 
the egg wherein the yolk appears to ſwim. All the parts of a chick, as 
the blood, fleſh, bones, r. are form'd ont of the bare white of the 
egg; for nothing but this is conſumed during the time of the incubation 
of the hen: the yolk all the while remaining entire, and ſerving as the 

| placenta, which appears to be vaſcular, or to conſiſt of a number of veſſels, 
to prepare the white, and make it a fit nutriment for the body of the 
chick. It is, therefore, an elaborate, and abſolutely finiſh'd liquor, won- 
derfully deſign'd by nature to compoſe all the different organs of the ovi- 
parous tribe of animals: ſo that in order chemically to diſcover the na- 
ture of animal bodies, we cannot have a more proper ſubje& for our ex- 
periments than this liquor, which is wholly convertible into their ſub» 
ſtance, except that ſingle point, or ſpeck thereof, which proceding from 
the male, lays the firſt rudiments of the ſœtus, and without which no 
young is ever excluded. By the examination of our ſenſes, the white of 
eggs appears to be a viſcous, mild, unactive, inſipid, inodorous liquor, 
capable of mixing with water; but incapable of cauſing pain to any part 
of the body, even the e ye it ſelf. 1 | 
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PROCESS. XVI. 


| Shewing that the WHITE of EGGS is neither alkaln 


nor actd. 


The proceſs. 1. T ET fall any proportion of a known acid, as oil of vitriol, &c. tho erer 
| ſo ſtrong, upon the white of an egg, contain d in a proper glaſs, and i 
will cauſe no efferveſceace or ebullition therewith z and conſequently, it is no alkal, 
Upon another parcel of the white, let fall any quantity of a known alkali, as il 

1 of tartar per deliquium, and this likewiſe will cauſe no ebullition ; conſequent 

#1 | the white is not an acid. Nor will it manifeſt any figns of either, by the other 

: known experiments allowed to diſtinguiſh acids and alkalies. 


of a ſomewhat thicker conſiſtence than it did before; and the ſame wil 
happen in the blood and its ſerum ; tho without the leaſt efferveſcence. 
But if theſe animal fluids were either acid or alkaline, ſo far as, by the 
mixture of their oppoſites, to cauſe ſuch an ebullition in animals, as 
would, for inſtance, be made by mixing two different parcels of the liquors 
of our preſent proceſs together, their bodies would be burſt to pieces 


With the force. $03 13 
PROCESS xcyll. 


Shewing that the recent WHITE of EGGS diſſolves with 
oy 4 gentle heat, but concretes with a ſtronger. 


The proceſs. 1. DL ACE the white of a new-laid egg in a very gentle heat, | ſcarce 
exceeding that of a healthy human body, and it will gradually gro 
thinner and thinner, till at length it totally Iiquifies, and becomes almaſt like urine. 
(2.) Expoſe the white of another freſh egg to twice the former heat, or one equal 
to that of boiling water, and it will immediately, without any confiderabk' ex- 
halation, be hardued or concreted into a white, opake, dry, viſcous, fiſſil maſs, 
: inodorous, infipid, and not without difficulty to be reſolv'd again. | 
Pr 2 7 „ (2.) When a hen ſits upon ap egg incapable of affording a chick, the heat 
70. of her body, -which is much the ſame with that here firſt made uſe of, gra- 
dually liquifies the internal part thereof, and turns it to a fluor, which at 
length becomes of a putrid nature, like digeſted urine ; whilſt, on the 
other hand, the ſame degree of heat, gradually diſſolves down the white 
of a prolific egg into fit nouriſhment for the chick. But if the heat were 
conſiderably greater, we ſee by our preſent proceſs, that this effect woul 
not be produced; for the white would then be concreted, and become inca- 
pable of nouriſhing the embryo. And that this alteration in the conliſtence 
of the white of the egg cannot be owing to any evaporation of its hum! 


parts, is plain from hence, that the ſame thing would immediately = 
den, 
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Trs effects. 2. The oil of vitriol indeed will cauſe the white of the egg to appear 


Proceſſes upon Animals. 

n, if the egg were plunged entire, with its ſhell, or only the white, in- 

to boiling water; and this is likewiſe the caſe of the ſerum of the blood, 
and other juices of the human body. | 


3. Here we are taught, that there is a ſurprizing difference, as to the 
effect, between the aGion of different degrees of heat, upon the ſame 
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Its uſe in me- 
dicine, 


animal liquor; and no leſs than that of fluidity and firmneſs : whence it is 


eaſy to account for the good effects produced by the application of warm 
cataplaſms, or fomentations in tumors and other caſes of chirurgery ; 


and for their bad ones, when they are apply'd too hot to the part. Warm 


fomentations may diſcuſs and reſolve the concreted or coagulated juices; but 
ſuch as are ſcalding hot, may eaſily confirm the tumor, or, if ſeated in a 
glandulous part, turn it ſchirrous ; that is, into a ſubſtance that will not 
eaſily arias or diflolve. Water that is made a little hotter than 
the blood of perſons in a fever, will ſoon thicken the ſerum and other 
animal fluids, and make them concrete. . And it is certain, that a violent 
degree of heat is very pernicious to the human body; as occaſioning grie- 
rous. obſtructions or polypus's therein. And of this we have daily in- 
flances in the blood of thoſe who labour under any inflammatory, or hot 
diſtemper : fo that their opinion is the direct contrary to truth, who aflert, 
as ſome phyſicians do, that heat, in general, reſolves and attenuates the ani- 
mal juices ; Whereas any conſiderable degree thereof will certainly thicken, 
and make them viſcid. And thus, tho it be generally ſuppoſed that hot 
water dilutes and thins the animal fluids; yet, if it be drank more than 
blood-warm, the truth of the aflertion may juſtly be queſtioned. 


P ROC ESS XCVIIL 


Shewing that the recent WHITE of EGGS ic concreſcible in 
; alcohol. 55 


f P UT the crude and liquid white of a neu- laid egg into a quantity of pure The proceſs 


alcohol of wine, in the cold, and it will immediately concrete, or coagulate, 
as by the heat of the fire, or boiling water; the coagulation of the parts 
proving the ſtronger, the more intimately the alcohol is mixed with the white ; and 
thus it may long be preſerved in a ftate of incorruption. | 


. 
— 


2. Here we learn the natural effects of a fine, vegetable oil, upon the hr medicine 


ve may ſee, how it comes to paſs, that ſpirit of wine is ſuch an imme- 
diate ſtyptic, and anodyne, as we find it in caſe of hemorrhages, and 
punctured nerves; why pure wine uſed by way of fomentation has the 
power of diſcuſſing tumors, whereas pure alcohol would make them 
ſchirrous; why alcohol injected into the veins is ſudden death; and 
hence it happens, that being drank, it is obſerved by medicinal writers 
to have been of the nature of poiſon, and proved ſpeedily mortal, For 
thus it coagulates the blood and other animal juices, and inſtantly cauſes 


matter whereof all the parts of an animal body may be form'd ; whence **: 


obſtructions 
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Confirmed; with 
any conſiderable time, even in the open air, without heat, it will diſt, 
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obſtructions in the veſſels of the body. Thoſe phyſicians then are greatly 


- miſtaken, who take pure alcohol for an attenuating and reſolving liquor, 


that volatilizes all the animal fluids, and renders them the more perſpi. 
rable. On the. contrary, it is frequently found to harden and condenſe 
them, as appears particularly in the caſe of ſwell'd and indurated breaſts, 


_ which being fomented with ſpirit of wine, or Hungary water, in hopes 


of reſolving the tumor, thereby become. more hard, and cancerous, 


PROCESS XCIX. 


Shewing that the water gained from the WHITE of recent 


Hine. 


EGGS, by gentle diſtillation, is neither acid, nor alla. 
I, BY: a ſufficient quantity of the white, of freſh-laid eggs, in water,» a 
D hard confiſtence ; then commit it to a retort, placed inbalneo mariz : gen- 
tly diſtil it till it becomes almoſt dry; and there will come over a very large pro 
portion of a volatile water, that has. ſcarce any ſcent or taſte, unleſs it incline 


a little to fetid and ſulphureous; and neither of an inflammable or ſpiritu, 


an acid, or an alkaline nature, as will appear upon the proper trials. 
2. If the white of eggs, after it is boiled, be ſuffered to remain for 


or again reſolve as it were, and ſuffer a very great diminution in its 
quantity, ſo as at length to appear in the form of a thin pellicle, almoſt 
like paper; and if the water be collected in proper veſſels, it becomes 
an admirable ſolvent for bodies otherwiſe very hard to diſſolve; fo that 
even gum-hedera, or the like ſubſtances, are by means thereof eaſily re- 


duced to an oil. Hence it is manifeſt, that the ſalt, ſpirit, and oll 


* The proceſs, 


an alkaline or acid nature: 


are more fixed in the white of eggs, than the phlegm or water; which 
appearing upon examination to contain no latent alkaline, or acid ſalt 
we may fairly conclude, that the fluid whereof all the parts of an animal 
body may be compoſed, has naturally nothing in it that can be called of 


* 


PROCESS C. 


Shewing that the WHITE of EGGS, by @ ſtrong diſtillation, 
affords 7 alkaline ſpirit, and ſalt, two kinds of oil, and 
an earth. "EY | 


1. F the remains of the preceding proceſs be urged with proper degrees of fire 

in a ſand: furnace, there will firſt ariſe a yellowiſh ſpirit, which by re:ti- 

ficatun affords a large proportion of dry, white, volatile, alkaline ſalt. Upon 
4 — 5 | 


jucrea- 
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increafing the heat, there will aſcend a copious, alkaline ſalt, together with a 
light, fetid, gold. coloured oil; and laſtly, with a violent heat, one that is groſs, 
thick, black, and ſtrongly fetid ; a light, black, ſpongy earth remaining at the 
bottom of the retort, and, by calcination, in an open fire, affurding no fixed 
ſalt, but becoming white and infipid ; tho it can never, by any art, be perfectly 
freed from its oil. | 

2. Hence we learn what ſurpriz ing alterations different degrees of ir . 
heat can bring upon the ſubject matter of animals; and may conclude, 
that volatile ſalts never, in their own form, naturally exiſt in animal 
bodies, whilſt they enjoy a ſtate of health ; and that the heat required 
to render them volatile would firſt deſtroy the body. 


PFUQCESS CL 


Hewing that the WHITE of EGGS will putrefy by di- 
| geſtion, and turn alkaline. 


1, Dor a quantity of the white of recent eggs into a tall glaſs, and, with The proceſs. 
a gentle heat, not exceeding that of a healthy man, digeſt 'it for a 
few days, and it will gradually become more fluid and tranſparent, and after- 
wards begin to ſmell fetid and alkaline, till, at length, it will not coagulate at 
the fire, but make an efferveſcence with acids, exacily like putrefied urine ; 
and if it be now diſtilled, it firſt affords an alkaline, volatile, ſpirit, inſtead of the 
infpid water it would yield before digeſtion ; and if the operation be continued, 
it will proceed in every reſpect as the diſtillation of digeſted urine. | 

2. A ſingle grain, or even half that quantity of this putrefied ſub- 1 «ſc. 

ſtance, being taken into the body, will, like the ſtrongeſt poiſon, pre- 
ſently cauſe a violent nauſea, vomiting, and eruQations, a fever, a diar- 
rhæa, Cc. as Bellini tells us he has tried. And I my ſelf have more than 
once ſeen it given, without the knowledge of the perſon who took it; 
and then alſo it has had theſe terrible effects: which, however, are 
immediately ſtopped by drinking any acid liquor, as vinegar, the juice 
of lemmons, c. Even the ſcent thereof may, by a longer digeſtion, be 
made to do the ſame. Having once continued the operation for the ſpace 
of __ days, and then coming to handle the glaſs, I was immediately 
ſeized with a very violent nauſea, vertigo, horror, anorexia, &c- And 
hence we may readily account for the origin of abundance of diſeaſes. 
Thus, for inſtance, it-is no wonder if the bile, by ſtagnating, as it 
lometimes does, that is, by digeſting in the warm human body, re- 
ceives ſuch a change as to produce the cholera morbus, with the nauſea, 
vomiting, and other grievous ſymptoms wherewith it is ſometimes at- 
tended. The ſalts of animal bodies, however, never become of an al- 
laline, or pernicious nature, but by heat, digeſtion, ſtagnation, or putre- 
Aion; which latter is the conſequence of ſtagnation, and never happens 

vithout it: but when once they turn volatile, or alkaline, the life _ 
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„ Proceſſes upon Animals. 
the patient is immediately endangered, by a gangrene, mortification; 
apoplexy, or the like. And whether the plague, the ſymptoms where- 

p Pp y e plagu ymp 
of ſucceed each other ſo faſt, be not owing to ſome ſuch cauſe as this 
3 


is a proper ſubject of inquiry for phyſicians. 


1 


* 
B 


CHEMICAL HISTORT of the SERU 
of the BLOOD. 85 


Introduit;on te HE next animal fluid to be choſe for the ſubject of our exami- 
evra ugh PH nation, is that which we know, by certain experiments, made is 
blood, * the phyſiological part of medicine, to be the ſole, nutrimental matter 
of a healthy human body, which repairs the daily waſte of all its 
parts. And this is no other than the ſerum of the blood; or to ſpeak 
more accurately, fome very ſubtile liquor ſeparated from it; which not 
being obtainable, we take the ſerum it ſelf. There can no doubt 
be made, that the body is ſupplied and nouriſhed by means of the 
fluids which flow thro? all its veſſels ; but the craſſamentum, or red part 
of the blood, flows thro* no other veſſels than the larger veins and 
arteries; whilſt the ſerum paſſes not only thro* the ſame, but likewiſe 
thro* the lymphatics, and the ſmalleſt canals, wherein the action oi 


nutrition is required. 


PROCESS CIL 


Shewing that the SER UM of the BLOOD is neither acid 
| nor alkaline... | 


The proceſs. I. O a proper quantity of the clear ſerum of human blood, add a the 
 frirongeft acid, and it will make no manner of efferveſcence therewit, 
but lie perfettly quiet, or without vifible motion. To another parcel of tt 
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Same ſerum, pour any the ſtrongeſt alkali, and in like manner no fan, 
#1 ebullition will appear. Whence it is certain, that the ſerum of human bled 
3 naturally participates neither of an acid or alkaline nature. 5 
0 e and 2. In like manner, if all the chemical methods of examining alkalics 0 
1 hats and acids were applied to the ferum of human blood, they would neve” * 
1 | diſcover the leaſt ſign of either therein. But when the ſerum is freſh ex- R 
1 traced, it has ſomewhat of a nauſeous yet not fetid odour, like the ſcent 
5 of recent urine; and this is the natural ſmell of the fluids of our bo- |< 
We. dies, when in their moſt pure and uncorrupted ſtare. When that 10, 1 
F lent acid, oil of vitriol, is added thereto, it becomes * 3 
4 * — 
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whiter; but oil of tartar dilutes or thins it, yet without exciting the 
leaſt conflict therewith; tho when the two different mixtures are put to- 
ether, a violent one will immediately be raiſed. In its natural and 
perfect ſtate, it is a tranſparent, viſcous, uniform, and almoſt inſipid 
fluid, nearly reſembling the white of eggs; bating for its being ſome- 
thing ſaline, on account of the ſea-ſalt uſed by mankind along with their 
aliment. If it was really an acid, as Hlvius pretended, and by mixing 
with the alkaline blood, as he conceited it did, to keep up its circula- 
tion; the oppolite ſalts thereof muſt upon ſuch mixture raiſe 2 {trong 
ebullition, and efferveſſence in the body; and fo produce either vio- 
lent tumors, or à rupture of the finer veſſels, a tt 9 life it ſelf would 
immediately be endangered. And for this reaſon, we may ſafely re ject 
his hypotheſis, together with thoſe of Willis and des Cartes, who feign'd 
ſuch kind of efferveſcences in the animal body, to account for the phz- 
nomena therein. But it may be objected againſt our preſent experiment, 
that altho the ſerum which has long been extracted from the body, and 
ſuffered to grow cool, may manifeſt no ſigns either of a latent alkali, or 
acid contained therein ; yet 1t may nevertheleſs contain them, whilſt hot 
and CRY in the body. To obviate this obje&ion, I have made a 
vaſt number of experiments, with the known acids and alkalies upon the 
blood of different perſons, of different ages, and the different ſexes, 
ſome of them labouring under fevers, or other diſeaſes, as it came warm 
from the vein ; but could never obſerve the leaſt marks of any efferveſ- 


cence, or conflict. 


PROCESS Cl. 


Sheving that the SERUM of the BLOOD will putrefy by 
; digeſtion. 


I, P UT. any quantity of the clear ſerum of healthy human blood into a The proceſs, 
choſe, tall glaſs, and ſet it to digeſt in a moderate heat, not exceed- 

ing that of the body in a ſtate of health, and it will gradually become thinner, 

and ſoon begin to ſmell cadaverous, and putrefy ; ſo that at length, in a few 

days time, it will, like the white of eggs, turn to a perfeftly alkaline ichor, 

and make a violent efferveſcence with acids ; and if now committed to diſtil- 

lation, it immediately affords a quantity of alkaline ſalt, &c. exati i like the 

digeſted white of eggs. | , 
2. If the digeſtion ſhould be long continued, as for the ſpace of ſeveral "oat! oaks if 

days, the matter, or its oil, might be thereby rendered ſo intolerably 

tetid, as to make the operation dangerous; for the bare ſcent thereof 

would then be capable of doing much miſchief, even at a diſtance. 
3. Hence we learn the effects of a gentle warmth upon the blood; and =O in me. 

ſee that this is a proper means to reſolve it, when coagulated ; and by“ 


making it finer, to render it fit to paſs the ſmaller canals of the body, 
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Proceſſes upon Animals. 
where it would otherwiſe not enter at all, or cauſe obhſtructions. And 
this proceſs alone will help us to cure and account for many diſeaſes of 

- the human body. Thus the viſcous matter which lies like leather upon 
the extravaſated blood of pleuritic perſons, may by a gentle heat be al. 
moſt wholly reſolved again into ſerum : whereas 'if it ſhould rerain its 
tenacity whilſt it was flowing in the veſlels, it would cauſe obſtracions, 

; and be ſtill more condenſed therein. So, likewiſe, in all inflammatory 

diſtempers, to keep the body moderately warm is the way to thin the 
fluids, and haſten the criſis, or the diſcharge of the morbific matter, by 
encouraging or promoting ſome evacuation or other. But when the blood 
comes to be extravaſated, and ſtagnates in any part of the body, 
ſuppoſe in the cavity of the thorax, or abdomen ; being now no longer 
agitated by the force of circulation, it will firſt coagulate, then ſoon 
begin to reſolve, and at length putrefy, and become alkaline, ſharp, 
and corroſive ; whence, if lodged in the cavity of the thorax, it might 
bring on a phthiſis, by fretting away the tender ſubſtance of the lungs, 
or cauſe the empyema ; or if in the abdomen, deſtroy the texture of the 
lymphatic veſlels, whence they will diſtil out their liquor, and form the 
aſcites. And after this manner may numberleſs other diſtempers be 


produced. 
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PROCESS CIV. 


Shewing that the SERUM of HUMAN BLOOD # «<- 
creſeible with a greater heat. 
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The proceſs. I. ET a quantity of the recent ferum of healthy human blood be rerti- 
ved in a clean glaſs veſſel, and expoſed to a degree of heat ſome 
what greater than that it ſuſtained in the body; then, without any confiderabit 
exhalation of its thin, aqueous part, or inſpid water, it will immediately liſe of 
its tranſparency, and form it ſelf into a yellowiſh, viſcous, membranaceous, fi 
fil glebe, ſomewhat like horn, or parchment, not eafily reſolvable again, ei- 
| ther by water, or ſalts. | ö 
vuied. 2. This experiment will alſo ſucceed, like that made with the white 
of eggs, if the ſerum be put into hot water; for by this means, it 
will be converted into ſuch a maſs as that above-mention'd : which ſhe ws 
that it does not coagulate for want of its aqueous parts: but if once !t 
has been digeſted or ſuffered putrefaction, it will no longer concrete, ei: 
ther by means of a dry heat, or a moiſt one. And, accordingly, it has 
been found, that the blood of ſuch perſons as have died of the plague, 
could not be made to concrete at the fire, on account of the putrefaction 
which was then, perhaps, begun in the body. But, if on the other han 
the ſerum for our experiment be extracted from a perſon ſoon after an) 
violent exerciſe, it will co:gulate much ſooner than if it had been ob- v 


tain'd from a perſon of a weak, hydropical conſtitution. | 
h 3. Hence 
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3- Hence we ſee the great affinity there is between the ſerum of the Ii, uſe i me- 
blood, and the white of eggs; as likewiſe the effects producible by fire *.. 
upon the human body. And as an increaſed heat has the power of in- 
ſtantly coagulating the animal fluids ; it is a preſent and effeQual re- 
medy in caſe of the bite of a mad-dog, or other venomous animal, 
immediately to burn the part with a hot iron, applied, or rather thruſt 
deep into the wound. For, by this means the juices about the part 
being coagulated, and an eſchar produced, all communication of the 
poiſon to any other veſſels is ſtopp d; and thus the cure may be readily 
elected: not that the hot iron draws out the poiſon, as is vulgarly 
| imagined ; but renders the parts incapable of being penetrated or affect- 
| edthereby. And hence it is, that the pain occaſioned by burns, may be 
leſſened, or taken off by a fire, or a greater degree of heat than that 
which made them; for this will coagulate the juices about the part, and 
thereby render it leſs ſenſible of the pain. - Thus a violent degree of 
heat, we ſee, deſtroys the parts of the body, or coagulates its juices ;. 
whilſt a leſs diſſolves andjturns them into ichor. And the like effect will 
be produced by motion, attrition, or an increaſed velocity of the blood 
and juices, as well as by direct heat. 


PROCESS CV. 


 Shewing that the SERUM of HUMAN BLOOD is coa- 
gulable with alcohol. 


I, IX a quantity of freſh ſerum of human blood with cold alcohol of The proceſs. 
wine, and it will inſtantly coagulate into a white, membranaceous, fiſil | 
| maſs, very difficult to be reſolved again, and capable, in that ſtate, of refiſt- 
ing putreſaction for many ages. | | 
2. In like manner, if the ſerum, or blood it ſelf, be digeſted, tho ever ſo 1. 1 
long, with pure alcohol, it will not become fetid, nor ſhew any ſigns of cor- i 
ruption ; for neither will its ſalts turn alkaline, nor its oils putrefy : which 
indeed is very ſurprizing. I have my ſelf digeſted them together for the 
ſpace of ſix months, and found them of a grateful odour at the end of 
that time : and this may ſerve to ſhew us what a wonderful balſamic vir- 
tue there is in alcohol, which is plainly owing to its coagulating prin- 
ciple. And on this account it is, that thoſe who are given to drink too 
freely of brandies, or ſpirituous liquors, are frequently affected with 
polypus's, or obſtructions ariſing from the concretion of the blood 
in the larger veſſels, the palpitation of the heart, the dropſy, dry 
criſpy nerves, and other diſorders of this kind, which prove ge- 
nerally mortal, Hence the wonderful effeas of alcohol in ſpha- 
celations and {ſpreading gangrenes ; a moſt remarkable inſtance where- 
of occurs in the German tranlactions, where we find, that a very aged 


Voman, at the Hague, having a violent gangrene, which ſpread m_ 
5 | I S 
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the middle of her foot, up one half of her leg; and the phyſicians de- 


clining to take it off by amputation, on account of her great age and 
infirmity; they ordered, to ſtop the growing evil, the part to be fre- 
quently fomented with rectified ſpirit of wine; which proved ſo ſuc- 
ceſsful, that, to their ſurprize, it not only prevented the farther ſpread- 
ing of the gangrene, but even embalmed the black and mortitied part, 
dry as it was, like mumy ; upon which the woman recovered and lived 
for two years after, with her leg thus preſerved from farther alte- 
ration. And this relation may ſerve to ſhew, that gangrenes are not 
contagious, or of a ſpreading nature; but by means of the ichor, or 
corrupted matter which comes in contact with the adjacent parts, 
Hence alſo we may learn, that nothing can well reſiſt the growth of ani- 


mals more powerfully than alcohol; provided it be mixed with the ſe- 


rum, or that fluid which aftords them their nutriment. And upon this 
is founded the method practiſed in /taly, and elſewhere, of procuring 


particular animals of a very little ſize. When they deſign this, they 


frequently rub the animal over with alcohol, or ſpirit of wine; which 
meeting with the nutritious juices in the extremities of the veſſels, 
there gradually thickens or coagulates it, and thus increaſes the re- 
ſiſtance of the ſurface againſt the force of the liquids, which would 
otherwiſe ſtretch out the veſlels farther, and ſo increaſe the bulk of the 
animal. But alcohol is not the only thing that will thus coagulate the 
blood; as we ſhall ſee hereafter. 1 | 


PROCESS cy. 


Sewing that the SERUM of the BLOOD, by gentle difi 


lation, affords a water that is neither acid nor alkaline. 


1. AK E the freſh and clear ſerum of healthy human blood, and diſtil it 
a lou glaſs, with a very gentle heat, ſcarce exceeding that of the hi 
man body in its natural ſtate, and there will come over almoſt five fixth parti 
of an exceeding limpid water ; which if examined by all the known chemical trials 
gives no figns of its being either of nn acid or alkaline nature; nor indeed 0 
containing any ſaline matter or inflammable ſpirit ; a dry maſs remaining a 
the bottom of the receiver. \ 1 


The dorine ii 2. Hence again we may be aſſured, that there are no volatile ſalts, cr 


E abliſhes, 


inflammable ſpirits, naturally contained in the blood; but that water, a5 11 


appears to be, is the moſt volatile part thereof. But if the ſerum ſhoul 
participate of the nature of the chyle, as it poſſibly may in a lax ot 
weak habit of body, where the natural powers are too feeble to e 

a thorow change of the aliment; or if the chyle ſhould not be we 
mixed with, but remain floating upon the blood, the ſerum might per- 
haps afford an ardent ſpirit by diſtillation. But we here ſpeak only 0 


perfe& ſerum, taken from a ſound body, at a due diſtance of er 
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feeding. It is alſo generally aſſerted, that the blood contains a copious 
volatile ſalt; but none can be made to aſcend from recent ſerum, by 
the gentle diſtillation of our preſent proceſs ; tho it may be forced over 
the firſt in the following. We therefore venture to aflert, that 
the moſt noble and moſt ſubtile part of the whole maſs of blood, is 
that which approaches nearer to the nature of water than of any other 
known liquor. This may ſeem a paradox, but experiments abundantly 
ſupport and confirm the truth thereof, | 


PROCESS Cl. 


Shewing that the inſpiſſated SER UM of HUMAN BLOOD 
affords, by ſtrong diſtillation, a ſpirit, a volatile alkaline ſalt, 
two kinds of oil, .and an earth. | 


1, A Sufficient quantity of the remainder of the preceding proceſs being The proceſs. 
| obtained, and cut into ſmall pieces, ſo as to fill two thirds of a 
cated retort, gradually diſtil it in a ſtrong heat, and it will afford a large 
quantity of a yellow, unctuous liquor, called the ſpirit of human blood, and next 
a dry volatile ſalt that ſticks to the fides of the receiver ; then, upon increaſing 
the fre, a heavy ponderous oil will come over; all the lighter oil remaining mixed 
with the two other principles : here the operation is to ceaſe, otherwiſe great 
danger may enſue. And now there will be left at the bottom, a black, Jpongy 
kind of earth, mixed with oil; which being calcined in an open fire, affords no 
fixed ſalt, unleſs it be ſea- ſalt ; all exaciiy in the ſame manner as in the analyſis 
of the white of eggs. © 
2. The caution given in this proceſs ought to be carefully obſerv'd, The ceurion 5p 
as being a thing of the greateſt moment; tho no author has hitherto "TI ' 
taken the leaſt notice thereof: for if after the ſpirit, ſalt, and oil of 
the ſerum are drawn off, the remaining maſs be urged with a ftrong 
fre, it will fuſe like bitumen, riſe into the neck of the retort, block 
it up, and at length burſt the glaſſes with prodigious violence, into a 
ouſand pieces; at the ſame time filling the laboratory with a dread- 
ful ſuffocating flame. Having once drawn off the ſpirit, ſalt and oil of 
human blood, in order to make Hehmont's quinteſſence thereof, and urging 
the remainder with a very ſtrong fire, to try if I could gain any phoſ- 
phorus from it, other bulineſs happened to call me away whilſt the 
operation was in hand; ſo that, at my return, I found a thick, brown, | 
'tuminous, or pitchy matter was riſen into the neck of the retort, 
and almoſt filled it; upon which I apprehended the enſuing danger, | 
and immediately retired from the laboratory, waiting the event at F 
ſome diſtance without doors; and in a little time the veſlels burſt to _— 
pieces with a horrid crack, and inſtantly the whole place where 1 ſtood | | 
was filled, as it were, with lightning. Then ruſhing immediately into ne, | 
aboratory, the flame I found was preſently extinguiſh'd ; which wy 4 - | 
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leſs, might otherwiſe have ſcorched the lungs, and proved inſtantly | 
mortal; but it left behind it a very noxious vapour, exceedingly corm- 
ſive to the lungs. To avoid this danger, therefore, it may, when there | 

is occaſion to continue the proceſs, be proper to perform it with 2 

very large retort and receiver, and a very ſmall Try of blood, or 
ſerum. This caution ought by no means to have been omitted by thoſe 

authors who have mentioned the experiment. 1 

Its phyſical and 3» From the preceding proceſſes it appears plainly, that there is 2 
onedicenel uſes. yery great affinity and Cmilitade between the ſerum of rhe blood and 
| the white of eggs; and that the ſerum is really the nutrimental matter 
of the body, tho. not immediately, but remotely. The whole chick re- 
ceives its nouriſhment—and growth from the white of the egg; which 

is ſo attenuated and diſſolved down by the heat of the brooding hen, 2 
readily to enter and paſs thro* the fine and delicate veſſels of its ten- 

der body. In like manner, the ſerum of the human blood is ſo attenuated 

by attrition, or repeated circulations, and the heat of the body, as to pals 

thro” all its minuteſt canals, and become fit nutriment for it. But s 

by this continual circulatory motion, ſome particles of the ſerum wil 
neceſſarily be ſo far attenuated as to become ſharp and offenſive to the 
body, nature has provided a particular organ, the kidneys, to diſcharge 
them, before they can have time to injure the curious ſtructure. Hence, 
therefore, we are given to underſtand the difference there is between 

the urine and the ſerum ; and why the ſalt of the former is more fetid 

than that of the latter; the neceſſity there is of a new ſupply of chyle 

to the blood; and the immediate cauſe of death from a want of food, 

to furniſh new chyle, which is not required, upon its own account, by 

the body, but merely to repleniſh and dilute the blood, too much 2. 
tenuated and rendered ſharp by repeated circulations ; whence, inſtead 

of repairing the tender veſſels, it corrodes them : ſo that perſons in this 

Ro —_— die apopleRic ; the fine canals of the brain being fit 

ected. 
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rerroda gion 10 H* VING, in a few ſele& and general examples, ſeen the nature, 

Aae , 1 1 analyſis, and principles of the animal fluids, our method next te. 

dete quires us to examine ſuch of the animal ſolids as are moſt ſimple, pure, 
ry, and clear of the mixture of any heterogeneous matter; ſuch are 

bones, well freed of their fat, horns, hoofs, nails, hair, teeth, &c. 

this we ſhall perform in one general example, which ſhews us the re, 

ſult of a larger number, ſeverally performed upon theſe particular parts 
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Shewing that the: principles of the ANIMAL SOLIDS/ are 
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the analyſts off human bones. © 9 mw | 


Sw ILL two thirds of a retort with ſmall pieces of undiſtempered human The proceſs. 


bone, which to appearance has liſt all its moiſture, or js grown per- 
fectiy hard, ſolid, white and dry; lute a large receiver to the retort, in the 
common manner, and in a ſand furnace apply proper degrees of fire ſucceſſively, and 
there will come over firſt a very large proportion of an inſipid water. (2.) Upon 
increaſing the fire, white fumes will ariſe, and fill both the veſſels, and trickle 
hun in veins like oil, into a ſharp, oily, alkaline ſpirit, which by reftification 
in a tall glaſs, may be ſeparated into phlegm, volatile ſalt and oil. (3+) A, 
terwards, a yellow, or white, dry, volatile, ſetid, ſharp, oily ſalt, aſcends, and 
flicks to the fides of the receiver; and by degrees turns of a- reddiſh colour, ac- 
cording to the quantity of oil that is mixed along with it: (4.) A liebt, vola- 
tile, Rid, yellow, and very fluid oil, comes over next. (5) And at length, the 
fire being increaſed to the height, a ponderous, fetid, black viſcous oil, will 
ariſe, and generally fall to the bottom of the ſpirit, if left in the receiver. 
(6.) What now remains at the bottom, is a very black, ſhining matter, com- 
poſed of oil and earth, intimately united together; which being calcined in an 
open fire, falls entirely into white, infipid aſhes, without affording the leaſt quan- 
tity of fixed ſalt ; only a little ſea-ſalt, when the perſon whoſe bone it was 
had uſed that along with his food. | 
2. The productions and phænomena of the proceſs will be much the oz/e,y.rions 
ſame, whatever animal ſolid is made choice of for its ſubje& ; but 1 
bones thorowly dried, or the hoofs and hair of animals, ſeeming to con- — i 
tain leſs blood, or fluid matter than the fleſh, or other parts, are the 
moſt unexceptionable, and fitteſt for the purpoſe ; there being the leaſt 
ſuſpicion, that the extremities, or hardeſt parts of the body, which ſeem 
almoſt deſtitute of veſſels, ſhould contain ſuch a quantity of pure water 
a8 is obtained from them by ſach treatment. And eren the dryeſt animal 
ſubſtances will reſolve, as well as the blood it ſelf, by diſtillation, and afford 
it; tho not in ſo great plenty as the more ſucculent and recent, Whence 
ve have a very clear proof, that water may be intimately united with 
the parts even of dry ſolids, and greatly contribute to compoſe them. I 
have frequently diſtilled hartſhorn, which had been kept dry for ſeveral 
years, yet at the end of that time it has afforded a very copious water: and 
this principle doubtleſs contributes greatly to the coheſion of the ter- 
reſtrial parts of bodies, as may eaſily be inferred from the conſideration 
of the matter whereof bricks are made; which tho well dried and baked 
in the kiln, ſtill keep the form given it by the maker; but when by the 


* fb 4s 
continuance of a violent degree of heat, the water comes to be _ 
| | E e : exhaled, 
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218 Proceſſes upon Animalr. 
5 exhaled, it preſently falls to duſt. After this water is once come over 
- fromthe ſubject, a large quantity of fumes ariſe, which are of ſo ſubtile 
and'penetrating a nature, that it is difficult for any late to contain them 
in the veſſels; whoſe inſides they afterwards line with a copious alkaline, 
and exceeding volatile ſalt; ſo that if by rectiſication it be well purged 
of its oil; bladder and cork will not be able to keep it in the tighteſt 
glaſs. Once attempting to preſerve of this ſalt by ſuch means, in two 
years time I found the glaſs empty, yet to appearance firmly cloſed; 
the ſalt having all made its eſcape at the cork. I afterwards found 
the ſecureſt method to preſerve this ſalt, was by keeping its oil along 
with it in a glaſs cloſe ſt „ and rectifying it as there was occa- 
ſion. This indeed Sopedts (rk e, and contrary to what one might 
reaſonably expect, that the moſt ſolid, hard, inodorous and taſteleſs ani- 
mal ſubſtances ſhould contain, and ſo eaſily afford, large quantities of 


inſipid water, and the moſt volatile and pungent ſalt. Care muſt be 


taken in this proceſs,. not to urge the remaining black, terreſtrial mat- 
ter with too ſtrong a fire; for by that means it would, like the caput 
mortuum of human blood, be fuſed into a pitchy maſs, block up the 
neck of the receiver, and burſt the glaſſes, which might prove very dan- 


gerous to the operator. But if taken out in due time, or whilſt it. 


remains perfectly black and gloſſy, it may be rly called. an animal 
coal; and is then an Tb 2 a 9. bitter taſte, like all 
other aduſt oils, for deſtroying worms in the body; being taken faſt- 
ing, in the quantity of about two ſcruples, or a dram, for a full grown 
rſon, mixed with a little hydromel, and walking after it. The ſame 
is alſo uſed as a pigment by painters, under the name of bone black; 
for by continued grinding with oil, it becomes an admirable gloſly 
black, for the, purpeſes of their art. But when -it comes to be calcined 
to white aſhes, tis e, uſeful to aſſay - maſters, and the purifiers ot 
wetals; as being capable of ſuſtaining the moſt violent heat without 
fuſing : of theſe aſhes, therefore, reduced to impalpable powder, they 
chuſe to make their teſts and cupels; by mixing them up with a little 
water, and giving the compoſition what form. they pleaſe. And by this 
means, they obtain ſuch veſſels as will neither break, vitrify, nor any 

way foul. the bodies committed to them, in fuſion. _ 
Generel conclu.. 3: From the preceding proceſſes we may draw this general concluſion, 
Fons from the that urine, the white of eggs, ſerum, blood, fleſh, bones, nails, hair, and 
1%, al v, all the particular animal fluids and ſolids, conſiſt of and are reſolvable 
gerd 70 natural into the ſame parts or principles. So that there is no foundation to ex- 
phileſopby «nd pet ſpecific or peculiar virtues in the water, ſpirits, falts, oils, or earths 


IN procurable by diſtillation from different animal ſubjects; for the native 
or preſiding ſpirit, by the ſcent whereof it ſhould ſeem that ſome dog 
diſtinguiſh one kind of animal from another, appears to be loſt in the 

operation. It is, therefore, the effect of fancy, more than the reaſona- 

bleneſs of the thing, which occaſions ſome authors to extol one pat- 

ticular volatile, animal ſalt, as a ſpecific above all the reſt. Thus ſome 


have 
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have been wonderfully fond of the volatile ſalt of hartſhorn ; others 


of that of the human skull; and Helmont would have it, that the ſalt 


of haman blood is a much more excellent medicine than that of urine. 


Goddard's drops have been ſtrangely celebrated, and recommended as a 


ſpecific, tho "diſtilled from nothing but that animal ſubſtance raw or 
refuſe ſilk, as it comes from the worm, But it appears by a thouſand 
experiments, that there is ſcarce any difference — between 


the volatile ſalts of different animal matters, let what parts ſoever of 
the animals be made choice of for that purpoſe: and conſequently, the 


popular diſtinction made of animal ſalts into ſpecific and not ſpecific, 
is groundleſs and irrational ; one being as efficacious and uſeful in any 
particular diſeaſe as another.. F.C. 

. 4. Nor are they only the animal ſolids and fluids themſelves in ſub- 
ſtance, that afford theſe principles by diſtillation ; but alſo the ſeveral 
preparations made of either. Thus the gelly, for inſtance, made by a 
continued coction of -lean fleſh, or purified bones, in clear. water, is 
reſolvable into the ſame. Dry and ſolid hartſhorn, by diſtillation, 
affords a water, a ſpirit, a volatile ſalt, an oil, and an earth ; but if 
it be boiled in ſeveral parcels of pure water, after the manner of our 
ſecond and third proceſs upon vegetables, till at length the water comes 
from it as pure and inſipid as when it was poured on, the remainder 
will yield no ſalt at all by diſtillation, and but very little oil, On 


the contrary, if the ſeveral decoctions be exhaled to a gelly, or a higher 


conſiſtence, and diſtilled, it will afford all the ſame principles with 
recent horn it ſelf, before it was boiled. And the ſame holds true of 
| all animal ſubſtances, as fleſh, bones, and even ivory, or the like; tho 
perhaps the experiment cannot always be made to perfection without 
the affiſtance ob Papin's digeſtor for the decoction; and ſand, or other 
fit matter for the diſtillation. | | | 
5. Hence we ſee, that the baſis of animal bones is mere earth, ce- 


mented together by means of water, and an oil that is not without - 
great difficulty entirely ſeparable from it. But when once it is de- 


prived of this water and unctuous matter, it becomes like duſt, and is 
no longer capable of burning or receiving farther alteration from the 
fre; whence all that is purely ſolid in animal bodies ſeems to be of 
a very fixed and unchangeable nature. But if oil be added to this 
dry powder, or skeleton of a bone, it will preſently drink it in, grow 
hard again, and retain its form ſo long as the oil remains united with 
it. And hence, likewiſe, we learn the reaſon why bones that have 
long lain buried, or expoſed to the open air, will not by diſtillation 
afford the animal principles; viz. becauſe either by the moiſture of 
the ground they are attenuated and putrefied, or rendered volatile 
by the action the air and ſun, ſo that they all fly off as in diſtil- 
lation, and leave nothing but aſhes or fixed earth behind. In the laſt 


Place, we learn from our * is how it happens * . 
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boiled too long will not afford proper nouriſhment to the body; whit 
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the decoction or gelly thereof becomes exceedingly nutrimental “. 
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PRINCIPLES. 
on BRO OF $5 $1 5 
Exbibiting the manner of ſeparating, depurating, and refifyin 

the ANIMAL PRINCIPLES of the preceding pro. 

ceſſes. 72 


1. T HE water which riſes firſt in the diſtillation of the recent, pure, and 

: undigeſted parts of animals, whether they be ſolid or fluid, being again 
diſtiled with a gentle heat, in a very clean veſſel, will come over pure and 
infipid, without affording any thing of an inflammable, oily, or ſaline nature. 
(2.) If the volatile, alkaline, oily ſpirit, which comes over ſecond, be in like 
manner diſtilled with a very mild heat, in a tall glaſs with a ſlender meh, 
it affords a white, pure, dry, volatile, alkaline ſalt, and leaves à quantity if 


aqueous phlegm behind, with ſome oil floating on its ſurface ; which is the 


thing that before turned the ſalt of a red or yellow colour. But if the ſpin 


to be reflified is not of an oily nature, as ſpirit of ſal-ammoniac, for inſtance, 


it will by this means be ſeparated only into a pure, volatile, alkaline ſalt, aud 
a clear water, which remains at the bottom of the retort. (3.) The oil which 
aſcends third in the diſtillation being well ſhook and mixed with warm water, 
imparts a copious, alkaline ſalt thereto ; and at the ſame time loſes confiderably 
of its own acrimony : and if after the oil is thus cleanſed, it be committed u 
diſtillation in a glaſs retort, with a very moderate heat, a much more ſubtile «il 


will come over, aud leave a quantity of terreſtrial matter behind it; and thus, 


by numerous repetitions of the operation, it would, like a vegetable oil, be at 
length almoſt totally converted into earth. (4+) The groſs, ponderous, aninial 
oil, that comes laſt over in diſtillation, being once or twice reitified in the mu- 


* The reader will obſcrye, that all theſe{ able chemiſt would oblige mankind with an 
proceſſes are ſuppoſed to be performed upon] exact analyſis of the animal ſolids and fluids 


the parts of found animals, which enjoy'd af as altered by the various diſeaſes whereto we 


rfect ſtate of health; and muſt expect to] are ſubject: which being compared with the 

nd a conſiderable difference in the pheno- | ſet here offered the S_ might lead us into 
mena, and effects of the productions, when| a diſcovery of the cures of ſuch diſeaſes, in 4 
the like experiments are made upon the cor- | more certain and effectual manner than tho 
reſponding parts of morbid animals. It were, | who are not chemical phyſicians can con- 
therefore, greatly to be wiſhed, that ſome ceive. 1 


Ker 
2 


We 
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ner juſt now mentioned, alſo depoſites an earthy. matter in the retort, and becomes 
more pure and light; approaching in its colour, ſcent, taſte, and effects to the 
nature of the former. (.) The fixed earth can only be ſeparated from the re- 
maining black and unctuous caput mortuum, by calcination in an open fires 
which will gradually conſume and drive away the groſs oil ; aud by frequent 

| ” ablutions in fair water to diſſolve and purge it -4 its ſea-ſalt ; by which meant 
it will at length become pure, white, and perfectly infipid. © 
2. This proceſs ſhews us, (1.) Thar water is the fineſt and moſt vo- The dodrine 
latile part of all the animal fluids and ſolids, whilſt they remain in a , bed 9. 
healthy, natural, and unputrefied ſtate ; and not capable of being changed 
by mixing with the other principles, or of receiving any thing from 
them, unleſs it be a fine ſulphureous, and ſomewhat fetid odour, Which 
ſeems indeed to | be- ſtrongly and intimately impreſſed upon it; and 
in which ſubtile ſulphur its peculiar nature, or diſtinguiſhing pro- 
perty, ſeems to confiſt. (2.) That the diſtilled ſpirits of animal ſub- 
ſtances are nothing but a ſolution of the volatile, animal ſalt, in wa- 
ter, joined with a ſmall proportion of the lighter oil; which, however, 
being leſs volatile than the ſalt, this is raiſed before it in gentle diſtil- 
lation: whence the oil comes to be left floating on the top of the wa- 
ter, wherewith it will not readily mix; the water now, upon a ſecond 
diſtillation, becoming leſs volatile than the ſalt or oil, tho in the firſt 

it alwa:$ riſes before them. This ſolution, or mixture of three of 
the principles, is called by the name of ſpirit; not that it is 
ſimple and uncompounded, as the principles of all things are ſuppoſed 
to be; but becauſe it is volatile, and, like inflammable ſpirit, runs in 
veins or rivulets down the fides of the glaſſes in diſtillation. (3.) That 
the violent acrimony of animal oils conſiſts in their ſalts, and are there- 
fore made more mild and gentle by ſhaking them with warm water, 
which readily imbibes and diſſolves theſe ſalts; leaving the oil more pure, 
and almoſt wholly convertible into fixed earth. Thus, having once well 
depurated a pound of the volatile oil of human blood, I did, by re- 
peated diſtillation, turn the bulk of ir into a terreſtrial ſubſtance, in the 
ſame manner as Mr. Boyle had before converted vegetable oils, and par- 
ticularly the oil of aniſeeds, into a like matter; as himſelf expreſſy 
relates, in his diſcourſe of the Tranſmutability of chemical principles. And 
therefore, when Helmont tells us, as he does in his Aurora, that in or- 
der to prepare the univerſal medicine, we muſt diſtil over the oil of 
human blood, ſo often as it leaves any faces behind it, he either com- 
minds what he never tried himſelf, or elſe deſignedly impoſes upon his 
reader, and means no more than that he ſhall obtain fach a medicine 
at Latter- Lammas ; for tho that oil be diſtilled ever ſo many times over, 
it will ſtill leave a fæculent matter behind it. (4.) That the groſs, ante . 
mal oil has its exceſs of weight above the former, from the terreſtrial. 
matter wherewith it is united; whence it will ſink to the bottom ot 
the other liquid principles, before its reRification ; which frees it from 


is earthy part, whereby it was made to appear like fluid bitumen, and 
| renders. 
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renders it in all reſpects like rg the pure oil that came over befo re it. Whence 
we may venture to aſſert, contrary to the common opinion of chemiſts, 
that tho there appears to be two different kinds of oil, conta ind in ani- 
mal ſubſtances, yet in reality they are but one, and differ only according 

to the quantity of earth that is mixed and united with them; of which 
howeve . may be io great meaſure, deprived by repeated diſtillation, 
performed either atone, or with. the addition of clean ſand, or other 
convenient matter. And indeed, to ſpeak ſtrictly, there is but one fingle 


dil in all nature. (5.) That the earth afforded oy animal ſubſtances, is the 


ſame with that aftorded by vegetables ; no difference, upon examination 
being to be found between them, unleſs perhaps that the earth of animals is 
the more attenuated· But as this earth has no particular medicinal virtue, 
any more than the water which firſt comes over, whatever be the ſubje&ir 
is procured from, tis manifeſt that all the virtues, or ſpeciſic powers of 
bodies, as well vegetable as animal, reſide in their oil, or falt; for their 
ſpirit, as we ſaw before, is no more than a compoſition of theſe two with 


Water. 


The purification 3, There are three different methods of depurating volatile ſalts; the 


and doftrine 
-volatzle ſalts. 


along with them; and afterwards ſubliming 


f firſt by diſtillation, in tall narrow neck'd glaſſes, with a very gentle heat, 


as before mention d ; by which means the ſalt will become more white, 
volatile, and leſs fetid; always leaving a quantity of oil behind; 
ſo that at length it ſeems to be wholly reſolv'd into pure oil, and 2 ſaline 
matter: but this is not an-acurate method of depurating and cleanſing ſalts 
of their oil, which. by remaining in them, tho but in a ſmall proportion, 
will in a ſhort time turn them yellow. Another way is therefore com- 
monly uſed to effect this depuration to better advantage; and this con- 
ſiſts in well mixing fix times their own quantity of dry, pulverized chalk 

5 mixture in tall veſſels, 
but with a gentle heat; whereby the ſalts will, at one operation, be ren- 
dered exceeding white and ſtrong; for the oil is by this means drank into 


the chalk, and kept from riſing by the heat which carries up the volatile 


ſalt. And this method is kept as a very great ſecret by thoſe who male 


living of depurating the volatile ſalt of hartſhorn, as they call it. Let 


neither does this perfectly anſwer the intention; for the ſalt thus depura- 


ted, will, by being kept for ſome months, at length change yellow, on ac- 


count of a ſmall proportion of ſabtle oil brought over with it in diſtil- 


lation. A third and more effectual way has therefore been invented and 


publiſhed by thoſe excellent chemiſts, Cox and Care, in the Philoſophical Tra- 
Jafions of the Royal Society at London; which indeed is the beſt that has been 
hitherto diſcovered. eir method is upon a quantity of volatile ſalt, ſub- 
limed from chalk, to pour as much ſpirit of ſea-ſalt as will ſerve to ſaturate 
it, or till the efferveſcence ceaſes ; by which means there will be obtain d 
a kind of fal-ammoniac ; and if any oil remain'd-in the ſalt, it will now 
be ſeparated by filtring the mixture to dryneſs : then they add to the 
dry'd ſalt an equal quantity of ſalt of tartar, or pot-aſhes, and afterwards 

lime it in a retort; by which means they obtain a perfectly _ 


dry, ſimple, volatile, alkaline falt, entirely deprived of its oil, withour 


conſiderably changing its nature; and therefore capable of being long 
kept without changing its colour. And when animal ſalts are purified in 
this manner, there is no difference at all obſervable between that of one 
ſubſtance and another, or between thoſe afforded by.the different parts 
of the ſame, or different animals, either in colour, taſte, ſcent, or ef- 
feats. Thus the volatile ſalts of urine, blood, bones, horns, hair, &c. ap- 
pear to be perfectly the ſame, and no way diſtinguiſhable from each o- 
ther, any more than the fix d ſalts of vegetables, when well purged of their 


oil. Whence we may upon juſt grounds conclude, that there is in nature no 


more than one certain, determined, pure and ſimple, volatile,alkaline ſalt * ; 
and that all the difference obſervable in different parcels thereof, is entire- 
ly owing to the different proportion of oil wherewith they are uſually ſo in- 
timately mix d and united, that it is exceeding difficult to ſeparate them; 
or when their whiteneſs is once loſt to recover it, and make it permanent, 


by repeated diſtillation, or the particular methods of depuration before 
delivered. Juſt as we ſee in the bones of a skeleton, which tho made 


perfectly white at firſt, will grow yellow with time; the oil, whereof they 


were not entirely deprived, exuding thro*, and changing their colour. It 


is therefore certain, that the water, earth, and volatile alkali are perfect- 


h alike in all kinds of animal ſubſtances; whoſe difference conſequently 
muſt be owing to nothing but their oil; or, to more acurately, to 
| ſomething that, in a very ſmall quantity, reſides therein, which may pro- 

perly enough be called the preſiding ſpirit, and may be waſhed from it 
with water, as we formerly obſerved of the diſtinguiſhing ſpirit of vege · 


tables. The ſaying therefore of the antient adepts, that the thing 
which ſets the difference between one body and another, is the ſmall ſpark 


predominant therein, proceeded from a knowledge of nature; and holds 
| equally.in animal as well as vegetable ſubſtances. ak ac 
+ The (alt, purified in the manner above delivered, is of an alkaline - 


nature; or ſuch as will make an efferveſcence with all the known acids, 
and imbibe almoſt twice its own quantity thereof, whereby it is convertt-. 
ble into a neutral or ſemi · volatile ſalt, like ſal-ammoniac : and thus, if when 
taken into the body, it meets with no acid ſalts therein, it retains its own 
alkaline nature, and operates accordingly; but if it happens to unite 
it ſelf with any acid, it preſently becomes a kind of ſal-ammoniac, and 
therefore reſiſts putrefaction, and operates by ſweat and urine ; being allo 
cauſtic and wonderfully. volatile. The ſmalleſt degree of heat will caule 


t preſently to exhale; as may be tried by laying it upon a warm metal- 


line plate; and even riſes ſooner alcohol than in gentle diſtillation. For 
which reaſon it acts leſs. forcibly upon the ſolids of the body, than fixt 


particularly for ſalt of hartſhorn, faſt of vipers, 
&c, And it would be well if all the frauds of 


* Conſiderable profit has been made by 
J the trading chemiſts were as innocent as this. 
A 


putting off the volatile ſalts of the cheap 
amal ſubſtances, for thoſe of the dearer; as 


223 


224 


Hales, whoſe, pro 


- way from the ſides toward the cavity: To that it is not at all pro- 


alkaline and cauſtic ſalt. In its other virtues and reſpects, this volatile 


- glutinous and acrimonious nature, on account of the ſaline an 
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ales, whoſe, proßfrty it is co penetrare deep, and ſtick fall in the part 

they ſtimulate; fince upon being receiv'd into the ſtomach, and inteſtines 

it muſt immediately by the heat thereof be continually reflected, and beat z- 


bable, that it ſhould ever, like fix d atkiti, paſs the lacteals; but only d 
upon the primz viz, by the effluvia into Ellen it is rais'd with a mo- 
derate warmth. It is however a powerful, ſtimulating, aperient, diure- 
tic, ſudorific, and reſolving medicine; capable alſo of promoting inſenſible 
pe e and of entring into the lungs, noſtri!s,. and cavities of the 
cad, and mouth, in the form of inviſible'eMuvia, and of there Rimulating 
the membranes, and altering the ſtate of the perſon; either for the bettet 
or worſe. Its cauſtic virtue is ſo great, that being externally applied to 
the fleſh, it eats or burns it like fire; but in order to make it have this 
effect, it muſt, as we have formerly ſaid, be covered with oiled bladder, or 
the like, to determine its force downwards, and hinder it from flying a- 
way by the heat of the body. But if managed in this manner, it vil 
have a ſtrong and ſudden effect, fo as in a little time to make an iſſue, or 
take off the hardeſt warts, or excreſcencies in the eyes, as I have fre- 
gently experienced; and perhaps too the ſame might likewiſe be of 
ervice in ſchirrous and cancerous tumours. Theuſe of this ſalt, by way of 
odour, is alſo excellent when any viſcous matter or mucus oppreſſes the 
membranes of the noſtrils, or is lodged about the ofſa frontis, os ſphenoides,&c. 
but if the membranes ſhould already be too bare, its cauſtic quality might 
here render it very prejudicial, no leſs than if it were taken at the mouth: 
and indeed tis eaſy for the ſcent thereof, too frequently or too copi- 
ouſly received at the noſe, to corrugate, inflame, -or corrode the tender 
ſubſtance of the lungs, and cauſe a gangrene of the part, a peripneumo- 
nia, ſuffocation, or a phthiſis. It is therefore a pernicious cuſtom of the 
ladies, and eſpecially of thofe who have weak and tender lungs,to be perpe- 
tually ſmelling at their pocket-bottles, filled with this pungent, volatile, 


ſalt perfectly reſembles the fix*d kind, obtained from vegetables by calei- 
nation. And indeed the only difference between them is, that the one 
is volatile, and the other fixed in the fire; this, when rendered vola- 
tile, ſeeming to conſtitute the very ſame ſpecies of ſalt with the other. 
Whence we may conclude, that fixed and volatile ſalts are but one an 
the ſame thing at the bottom: the fixed ſalt of vegetables being thus 
volatilized by the power of circulation, or other forces reſiding in ant- 
mal bodies, after the manner of putrefaction; whereby vegetables them- 
ſelves are made directly to afford no fix'd, but only a volatile ſalt. 
5. Animal oils, before their rectification, are of an exceeding adheſive ot 

d terreſtrial 

parts mixt along with them, and the fire that is impreſſed thereon. But! 
by rectification, or repeated ablutions in warm water, they are once 
from their acrimony, or ſalt, they loſe their cauſtic quality: and if the 
earth be entirely taken away, they remain no longer adheſive; _ 


* >> 
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come more pure, ſubtile and penetrating; whence, tho being applied to 
the skin, they would before this depuration inflame, corrode, or even 
cauſe a gangrene of the part z they now become of à mild and innocent © 
nature. And this will ſhew. us, that we oüghit not to be too liberal in 

the internal uſe of unrectify'd., oils, becauſe of the ſalt wherewith they 

dend at eee. render them corroſire to the Ne 

up the veſſels thereof, or burn its coats, as it were, to à cruſt. 
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Shewing that animal alkaline 5 rits will coagulate with alco- 
Hol, aud give the offa alba of Helmont. 
o proper quantity H al ublatile;' animal, all ü line Pirit/ that\is wel The proces 
purged. of, its oil, | ſaturated with ſalt; aud contained in a, glaſs veſ- | 
ſd firſt made'exceeding cold and dry, add anequal XS Alcohol, in 
a place where the air likewiſe is very cold; then where the, twa-trauſſiarent li- 
quors touch each other, there will immediately be pe "a plate of © lil opate 
matter : but if the containing vial be ſhook, the whole mixture will inſtantly 
mite and coagulate together into a white ſolid maſs ; chich may again be liquified 
by the leaſt degree of beat; but in its ſtate of ene amt be made to fall 
2. This experiment will not ſaeceed. unleſs the alcohol be perfectly D cautions re- 
clear d of all aqueous particles, and the volatile alkali be thorowly depu- ee a, 
rated, and rich in ſalt. Upon which account it has by ſome been treat- 
ed as a mere fiction of Helmont, who pretends to the invention, tho 
without diſpute Raymond Luly deſcribed it long before his time: 2 the 
thing ſucceeded not in their hands for want of due attention to the re- 
utes The alkaline ſpirit contains ſalt enough for this purpoſe, 'when 
ome quantity will lie undiſſolved at the bottom thereof; and if the 
lame be well freed from its oil, and the alcohol be alſo pure, ſucceſs will 
en , et i A ro 
\ 3+ The production or coagulum of this proceſs is a. wonderfully vola- Nature of the 


tle and perfect ſoap ; the alcohol being a moſt. ſubrile oil, and the other 0 


brit containing an alkaline ſalt, ſo highly attenuated as to become ex- 

ceeding volatile. The virtues and uſes of the mixture may therefore be 

uderſtood from what we formerly ſaid of ſoap; only in this caſe the in- 

Fecients are much. more volatile than in the other ſoaps. By repeated 
lation; theſe two. ſpirits. may be intimately united; upon which their 
vill ſhoot into cryſtals, conſiſting of thin flat plates; yet remain in- 

b ly ſeparable again by the admixture of acids; tho the whole mixture 
a the ſame time of an alkaline nature. | 
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1 Exbibiting the produttion of finple SAL VOLATILE 


the preceding proceſs ; which being once or twice gently diſtilled over in a re 
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3 4. This experiment ſhe ws us that the moſt fluid and volatile bodies i 
of the proceſs, the known world may be inſtantly turn'd to ſolids, by nothing more thy 
bare mixture; which a perſon could ſcarce believe without the immed;. 

ate teſtimony of his ſenſes. Here likewiſe we have an inſtance of th; 

great attractive power there is between volatile falt and volatile oil; 2 

we formerly ſaw it betwixt alcohol and fix d alkali in the preparation of 

Helmont's tincture of falt of tartar. But notwithſtanding the ſtrict union of 

the ſalt and alcohol in this coagulum, it has no pretence for being A. 

mom 's Alkaheft, as Starkey imagined*; becauſe it may fo eaſily be deſtroy 

"eq" bf acids, or by water. Ot 
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CE MICAL HISTORT of / O LATILE 
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fſal-ammoniac. 
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The proceſs. 1. o twenty-four parts of pure alcohol, add one part of any diftiled av 
1 I matic oil, as of roſemary, for inſtance ; mix them together into a liquil 
quinteſſence ; and afterwards ſhake with them twenty five parts of highly reffif 

Pit of ſal-ammoniac, and immediately there will be made a coagulum, i i 


till the dry volatile ſalt ſticking to the fides of the veſſels begins to diſſolve, gras 
4 a fimple (al volatile oleoſum, or. à volatile, 8 15 and oily liquor. 
Bow varied. 2. This ſal volatile may be varied at pleaſure, by the ufe of parte 
cular eſſential oils; the ſame propottion being always obſerved, 
the two other ingredients remaining the ſame. Thus there may be 
made a ſal volatile of cinnamon, citron-peel, &c. the liquor taking 1 
denomination and particular virtues from the eſſential oits of thole 
vegetables. And as the alcohol, the diſtitled oil, and the fpirit of i 
ammoniac are evidently united in this liquor, it has by fome been call 
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1. NMX together equal parts of any compound ſpirit of aromatic vegetables, The proceſs, 
and the rectiſied ſpirit of ſal-ammoniac, and diſtil them over twice $2 
or thrice with a gentle heat in a glaſs retort, carefully Iuted to' its receiver ; 
and what comes over is a compound ſal volatile oleoſum ; the diſtillation being 
continued till the ſalt adhering to the glaſs juſt begins to diſſolve.  _ | | 
2. The deſign of the proceſs might likewiſe be effected with a mixture Veicd. 23 
of different effential oils, as well as compound ſpirits; ſo as to yield a 
| ſal volatile of any medicinal virtues that ſhall be required. But if a dry 
aromatic ſalt, without any volatile ſpirit, be the thing in view; no alco- 
hol need be added, and only a proper proportion of eſſential oil poured to 
the dry ſalt before obtained: then the operation being performed in the 
ntle manner above mentioned, a dry, white, aromatic ſaponaceous 
t will ſublime and adhere to the ſides of the glaſſes. And thus all thoſe 
commonly called by the name of Exliſß ſalts are conſtantly prepared *. 


PROCESS CXIIL 


Exbibiting the method of procuring ſpecific S AL VOLATILE 
 OLEOSUM; 9 that of LAV ENDE R. 


1. Tro four ounces f recent lavender flowers, add twenty-four ounces of The proceſs. 

T reftified ſpirit EG two onnces of ſal-ammoniac, and an ounce of 5 

ſalt of tartar. Put them together into a glaſs retort, and carefully lute it to a 

large receiver, and diſtil with ſuch a degree of fire as will juſt ſerve to make 

the matter boil ; upon which there will ariſe a volatile ſalt, in a dry form, poſ- 

feed of the ſpecific virtue of the plant; and afterwards a ſpirit of the ſame 

| Fature therewith, which is to be drawn off till the phlegm begins to riſe, ſo as 

to diſſolve the dry ſalt ; and then the operation. is to ceaſe. But i what thus 

comes over be poured back upon a parcel of freſp flowers, the medicine will 

| thereby be made the more acious. | ; 
2, If inſtead of lavender any other aromatic vegetable, of known ſpeci- 7 ee 

de or medicinal virtues be here made uſe of, its ſal volatile oleoſum may poſes of medi- 

n like manner be obtained, under the particular name thereof. And . 

thus may be made the ſal volatile of rue, which is à good antihyſteric ; 

of ſavin, &c. which powerfully aſſiſts in expelling the foetus, or forward- 


* Theſe are the volatile ſalts which the la- | and uſually by foreigners termed Engliſh ſalts. 


Ns generally carry in their pocket bottles; | | 5 
| F f 2 Ang ef 


The proceſs, 
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Its medicinal 
' wſes, 


inſtantaneouſly. And fo the ſa volatile of other vegetable | ions may 
| Exhibiting the extemporaneous manner of producing 8 AL vo. 
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oil, and the volatile ſalt will gary 


ſal remedy, that it gave occaſion to ſell them at a very exorbitant price 


are in abundance of chronical diſeaſes, proceeding from a viſcid, cold ot 


very unſafe to uſe them, as being here of a very poiſonous and pernic1o0s 


where there is a diſpoſition to bloody urine, or the like; and, in gene- 
ral, wherever the ſalts of the body are of an alkaline nature, or tending 
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ing delivery; or of opium, which has the power of ſtupifying almgg 
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be made to participate of their medicinal virtues. - 
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| 7 3 nm equal quantities of pure ſalt. of tartar, and ſal-ammoniac n 
N powder; put them into a clean glaſs veſſel, and pour upon them tue 
times their u weight "of well, reftified ſpirit of wine, and half as nuch if 
any. eſſential aromatic oil, or a mixture of. ſeveral kinds thereof, as ef ettherif 
the ſalts; ſhake them all well together, and the fixed alkali will immediately v. 
latilixe the alkaline. part of the ſal-ammoniac ; whilſt it drinks in the aquemus 
moiſture, of the ſpirit of wine : whence, . of, courſe, the purer ſpirit, the eſſential 
l | be united into à a (al volatile aleoſum. 
2. The firſt who wrote of theſe volatile ſalts was Bafil /alentine ; but 
he delivered himſelf obſcurely upon the ſubje&. : Helmont after ward 
treats of them in his book of the Stone; where he is large upon the volt 
tile ſalt of urine, But Hlvius was the firſt phyſician that introduced 
them into medicine; and he recommended them ſo earneſtly, as an univer- 


After Hlvius, Tachenius prepared. a. volatile ſalt of vipers, and valued it 
highly as an admirable remedy againſt the ſtone and gravel : and in 2 
3 time after, theſe volatile ſalts were every where in general uſe and 
eſteem. | 

3. All theſe kinds of ſal volatile olaſum are moſt properly employed in 
ſuch diſtempers where any acid humor is to be corrected, any thing 
viſcid or tenacious to be attenuated, or any thing coagulated to be re- 
ſolved; where heat is to be increaſed, the ſtrength recruited, or ſluggiſt 
motions to be quickened. Which gives to ſee how noble a medicine they 


acid cauſe ; as particularly in the acid ſcurvy, and the acid gout. But, on 
the contrary," in acute caſcs, when an alkaline corruption: reſides in the 
body, and the blood, or oils thereof are already broke too ſmall, it 1s 


nature. They muſt therefore be carefully avoided in cafe of a phthifs 


to putrefaction. When their uſe is proper, they are taken to beſt advan: 
rage, ina conliderable doſe, ſeveral times in the day, along with a glaſs0 
generous wine. To preſcribe them after the vulgar manner, in the quan” | 
tity of a few drops, is doing little to the purpoſe : they muſt be given 


by a dram at a time; ſo that a whole ounce, may, in caſes of neceſſity, ©: 
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in a day, if we would expect toreapthe benefit thereof. And in this manner 

I have preſcribed them with good ſucceſs. But if the internal parts of the 

body are to be altered or impregnated with their virtue, they ought to be ta- 
ken upon an empty ſtomach, drinking a draught of ſome warm liquor 

them, whilſt the patient remains in bed, or uſing gentle exerciſe | 

Ar fs riſes, ſo as to cauſe a light appearance of ſweat upon his bo- 

dy, or at leaſt a diſpoſition thereto. They are likewiſe frequently uſed 

externally, and may be readily made into a dry form for ſmelling-bottles, 

by a gentle ſublimation in tall glaſſes; and thus they powerfully ſtimu» 

late the nerves, and recover from epileptic and hyſteric fits. But when 

applied too frequently to the noſe, they may prejudice the lungs, or mem- 

brana Schneideriana- They alſo make an excellent potential cautery; be- 

ing applied to any part, and covered with a piece of bladder to prevent 

their exhalation. And laſtly, they admirably ſerve to diſcuſs and reſolve 

hard tumors; being diluted with a large proportion of water, and uſed 

in the way of fomentation; provided there are no ſigns of putrefaction in 

the body. Hence it is evident, that the uſe of theſe ſalts is indeed 

rery extenſive, tho not ſo univerſal as ſome have thought it, or as their 

extravagant commendations would perſuade one. 6 


.Y 


CHEMICAL HISTORY of the 
the rerrodu83on. ro. 


E have now ſeen, in a competent number of ſele& examples, redult 
reſolution of all the animal ſolids and fluids, of what principles %% , 
they are compoſed, and what medicines they afford by compoſition. No- 
thing more remains to be done in this ſecond part, which treats of the 
animal kingdom, than to ſhew what phznomena or changes are produ- 
cible in the blood, by means whereof all the parts of animals are repaired, 
upon mixing it with the productions of our preceding proceſles, or the 
more active principles of bodies; as particularly with alcohol, oil, water, 
and different kinds of ſalt. This knowledge is ſo requifire to à phy ſician, 
that it is impoſſible he ſhould ever underſtand the effects, or explain the 
operation of medicines without it. To make theſe experiments with 
the greateſt advantage, it ſeems moſt proper to chuſe the ſerum rather than 
the craſſamentum of the blood, or the mixture of them both as they come 
om the vein; for the effects will be nearly the (ame in both, but the 


ſerum is muchthe more commodious for experiments. 
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Erbibiting the phanomena of the BLOOD upon mixing with 
various forms of ſalts, and oils, by particular experiment 


; | | made on the Serum. | 
The experi= 1", "XPOSE any quantity of healthy blood, newly extracted from the vein, 
Watts por the ſpace of twenty or thirty hours to the open air, in a clean veſ- 
ſel; and it will jeparate, as it cools, into two different parts, a light yellowiſh 
/ liquor, or ſerum, and a red, congealed maſs, or craſſamentum, that when 


rated from the fides of the veſſel, appears like an iſland in the ocean, and 
finks to the bottom of the ſerum ® ; which, being decanted clear, and mixed with 
a proper proportion of warm water, to reduce it to the ſame degree of heat it 
had in the body, will, by being ſeverally mixed with the following materials, 
afford the following phenomena. 1 ; = 
2. Upon putting together equal quantities of the ſerum of healthy human blood, 
Prepared in the manner above-mentioned, and the oil of tartar per deliquium, 
the ſerum appears rather coagulated than made thinner, and its colour imme- 
diately changes to whitiſh ; an alkaline vapour arifing from the mixture: which 
ſhews us the effect of fixed ſalts upon the blood. | 
3. If, in like manner, the ſame on of the pure and ſtrong ſpirit of 
Jal-ammoniac be mixed with the ſerum, it will be diluted or thinned indeed, 
but ſcarce diſcover any alteration in its ſcent or colour. Thus alſo, the like 
Proportion of the ſtrongeſt and moſt fiery ſpirit of the ſame ſalt, diſtilled with 
quick-lime, dilutes the ſerum, tho it neither alters the colour, nor makes an 
efferveſcence therewith ; but gives it, however, an acrimonious taſte. And the 
. Jame holds good of the reflified ſpirit of digeſted urine : whence we are given 
to ſee the different eſfects of fixed and volatile alkalies upon the blood. 
4. Add to the firſt mixture, viz . that of oil of tartar with the ſerum, am 
quantity of ſpirit of vitriol, and there will ariſe a ſtrong efferveſcence and expat- 
ion; but it will ſcarce return to its former fluidity. The ſame ſpirit being 
Foured to the ſecond mixture, that with the pure ſpirit of ſal ammonia, 
affords the like phanomena. But if ſpirit of vitriol be added to the third, that 
with the fiery Giri of ſal-ammoniac, it makes no manner of efferveſcence ; lu 


If there be numerous air-bubbles in the ſtantly of the ſame weight ; . tho the ſpecib 
fibrous part of the blood, as ſometimes is the] gravity of no fluid is abſolutely the fame for 
caſe, it will not readily, or perhaps not at all, | any two ſucceſſive moments, and differs with 
ſink below the ſerum ; the difference of their | the ſeaſons of the year, heat and cold, the 
ſpecific gravity. being not very conſiderable: | time of the day, exc. and ſo, in particulat, 
which has given occaſion to ſome miſtakes | the blood with the ſeveral ſtages of life, changes 
about this matter. To ſay the truth, it ſeems | of the body, diſeaſes, and numerous other c: 
to have been litile conſidered that the blood | cumſtances : whence it ſhould ſeem that gene, 
of different perſons may differ as to its gra- ral concluſions ought not to be baſtily _ 
vity ;- whilſt we look upon blood, in the gene- | about this matter. 
ral, as a certain immutable fluid, that is con · 


fe 
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ſufers it to remain, as it were, in its former ſtate. Aud laſtly, upen adding 
the ſame ſpirit of vitriol to the mixture of ſpirit of urine and ſerum, the effect 
will be the ſame as in the mixture of the ſerum, the pure ſpirit of ſal-ammoniac, 


and ſpirit of witriol ; excepting that the inſpiſſation is not ſo ſtroug. 
5. But if the ſpirit of vitriol be added to pure and unmixed ſerum, it will be 
inſtantly coagulated, and turned white thereby, as if it had been boiled at the 


fire: and then the addition of oil of tartar makes a violent efferveſcence. The 


ſpirit of ſea-ſalt makes a perfef coagulation of the ſerum ; but with very diffe- 
rent phanomena from thoſe occafioned by the acid of vitriol : and the addition 
of oil of tartar cauſes a confiderable efferveſcence; at the ceſſation whereof the 
ſea-ſalt is regenerated from its ſpirit. The ſpirit of nitre inſtantly makes 4 
ſtrong coagulum of the ſerum, in the ſame manner as oil of vitriol, and yields 
a copious efferveſcence upon the affuſion of oil of tartar ; after the diſappearance 


whereof, the nitre is found to be regenerated. On the contrary, ſtrong ſpirit of 
vinegar greatly dilutes the ſerum ; and the aſfuſion F oil of tartar here — | 


make any efferveſcence, but coagulates the mixture. Nl 515 ky 
6. A ſolution f ſea-ſalt in water cauſes no change of colour in the ſerum 


| of the bloody but difſobves its texture a little; tho without cauſing any. effer- 
veſcence. And the like ſolutions of | ſal-gem, borax, nitre, and ſal- ammoniac, © 


do much the ſame ; except that borax cauſes no alteration in the texture of the 
ſerum. But Glanber's ſalt, or that which in England goes by the name of 
Epſom- ſalt, inſtantly makes à ſtrong coagulum thereof, and turns it white, as 
if oil of vitriol had been mixed thorewith. . 4 d 350 65: 
7. The affufion of ſal volatile oleoſum coagulates the ſerum on acconnt of 
the alcohol it contains ; after which, the addition of oil of vitriol makes only a 
moderate efferveſcence therewith. And, indeed, all ſaponaceous ſubſtances, which 
are a mixture of oil and alkaline ſalt, thin the blood, without cauſing any 
efferveſcence ; tho of oil it ſelf be added thereto, it prevents its mixing 
with water : but the tincture of ſalt of tartar, prepared with the pureſt alcohol, 


and the ſtrongeſt fixed alkali, leing mixed with the ſerum, preſerves it in a 


neutral ſtate ; for the alcohol tends to coagulate, and the allali on the contrary 
to diſſolve it, whence it becomes neither thicker nor thinuer thereby. 


231 | 


8. From the preceding particulars, we may draw this general con- The dof#rine 
cluſion, that the thing which ſtrongly coagulates the blood in the hu- %% , = 


#0 


man body is of an acid, and not of an alkaline nature; ſince all acids, 220 


the coagula- 
n and [iqus- 


except vinegar, are found to coagulate it, and all alkalies to diſſolve it ee! 


negar in ardent fevers, and all diſtempers proceeding from a lentor 


in the blood, or where it was requiſite to diſſolve or dilute it. And 


indeed vinegar appears to contain one of the moſt innocent acid ſalts in 
nature. But M. Homberg tells us in the Memoirs of the Royal Academy 
of Paris, that the ſpirit thereof concentrated, or reduced to its greateſt 
firength, vill, inſtead of diflolving, really coagulate the blood. And 
this I will not deny to be true; for I am ſenſible, to ſpeak ſtrictly, that 


acid ſalts do not coagulate tha blood merely on account of their acidity, 


but 
4 


out of the body. Whence we may learn, that it was rightly judged prowl ME” 
' Hippocrates, tho he has been blamed for it, to preſcribe the uſe of vi- 


or viſcidity of the blood and juices, which 
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but by their -auſterity, or conſtringing power, which preſſes or deter- 


mines the liquor they are mixed with to à ſolid form; and which the 
vinegar may acquire by the operation. We ſee, however, that the 
direct method to diſſolve or thin: the blood in the body, is by the 
uſe: of alkalies; which for that purpoſe need not be of the ſtrongeſt 


or moſt fixed kind, which might ſometimes prejudice the finer canals 


by their corroſive property; but ſuch medicines as the tartarized, or 
regenerated tartar, the ſolution of the ſal Tachenii, or the like, may be 
ſately and advantageouſly uſed in caſe of coagulated juices: for theſe, 
at the ſame time that they diflolve, improve the colour of the blood, 
and render it more florid and healthy. On the other hand, it muſt 
be obſerved, that the exhibition of acids may frequently prove preju- 
dicial, and eſpecially in inflammatory fevers, by increaſing the lentor 

by cauſing obſtructions in 
the ſmaller veſſels, give riſe thereto; tho ſome are ſo ignorant as to 
imagine that acid ſalts have the power of fuſing rather than coagulating 


the humors, and cauſing obſtructions. + But we may be certain, that hot 


water, aqueous ſolutions of vitriol, allum, ſalt of ſteel, ſugar of lead, 
alcohol; and all acid ſpirits, vinegar alone excepted, thicken and coagu- 


late the blood; and on the other hand, that cold or luke-warm wa- 


ter, aqueous ſolutions of ſea- ſalt, ſal-gem, nitre, borax, ſal-ammoniac, 
regenerated tartar, and all alkaline ſpirits and ſoaps, under which vi- 
negar may well enough be included, as containing a ſalt and oil iridly 
united, liquify and diſſolve the ſame. {Ow 
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5 SECT. III. 

Erbibiting a Courſe of PRO ESS ES upon 
Foss ILS; the moſt irreſoluble and inor- 
ganical Claſs of Bodies. | 
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| CHEMICAL 


GEx3ETALS, tho the moſt ſimple of mineral bodies, are of a neden ro 


treated without their aſſiſtance; for which reaſon we are 
F293 2 to open this Section of proceſſes upon foſſils with 
thoſe, as preparatory to our examination of metalline bo- 
dies; and in particular with that ſalt which participates leaſt of a foſſil 
nature, or appears a kind of neuter in the three. kingdoms ; viz. nitre, 
or ſalt-perre. 1 


17 —— 


CHEMICAL Hrzromr of NITRE. 


1 for firſt, it is found in lime-ſtones, or the mortar of old build- 
ugs; ſecondly, it is dug up in a fat ſoil, as in Sumatra, or particular 
parts of the Eaſt-Indies ; and laſtly, it is met with in thoſe places where 
large quantities of the excrement 8 urine of ſuch animals as 3 

g _— 


less tractable nature than foſſil ſalts, and cannot be chemically falt fag of 


HERE are generally reckoned three different origins of nitre: i of nine. 
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ſea-ſalt, have long been laid. It may likewiſe be obtained by mixing 
fixed alkali with a ſmall 1 animal dung, and keeping then 
for a long time together. And we ſometimes obſerve it adhering to, 
or, as it were, growing out of the walls of wine - vaults, or other moi} 
and warm places. pet | 


47 KT TS ISAT: 
Exhibiting the artificial methed of procuring NI T RE. 


The groceſs, 1, Educe to powder a proper quantity of the. friable lime of old walls, « 

| IN the dry excrement of fuch animals as never uſe any ſea-· ſali, after havin 

long lain in large heaps expoſed to the air; boil this powder in water, aud 

it will communicate its ſaline parts thereto : then filtve and exhale thi 

lixivium to a pellicle, and ſet it in the cold, where it will ſhoot or concrete 

into a ſaline lump, or nitre; which is cool upon the tongue, and almoſt taft:- 

Heſs, unleſs for a very faint bitterneſs it leaves behind. | | 

How performa- 2, This falt might be obtained in greater plenty, if to the lime or 

We ro Ann, other matter which affords it, were added a proper quantity of fixed 

| alkali, or wood-aſhes, ſometime before it comes to be made uſe of. 

But if, inſtead of that, ſea-ſalt, or ſal-gem be added thereto, it wil 

not be nitre that is obtained by the operation, but ſal-ammoniac. And 

after this manner they make ſalt· petre in different parts of A from 

a fat kind of earth, dug up in partieular places, and capable of afford. 

ing it to profit. But all that is brought to us from the Eaſt, is purely 

foſſil, or what they dig in ſubſtance | 45 the earth ; and this generally 

- appears of a brown colour. But whether the nitre of our times be the 

ſame with that of the antients, may be juſtly queſtioned. They geve- 

rally called their nitre by the name of Cyrenaic or Egyptian, in which 

places it was found common, as there concreting from the urine 0 

animals. And by comparing the account which Dioſcorides gives of it, 

with that of Hippocrates, it is plain that their nitre was no other that 

our ſal-ammoniac ; the virtues which they deliver of the former, per- 
fectly agreeing with thoſe of the other. W 

charagert ef the 3. This ſalt of it ſelf is neither acid nor alkali, tho it may ealily 

produ#49% be converted into either. Tt fuſes at the fire with more eaſe than any 

other ſalt, and as readily diſſolves in water: when pure it is not at al 

inflammable, nor yields any ſparks in the fire. But if any ſalt or oil te. 

mains fixed to it, that indeed may flame, as being the only thing in 

nature that is inflammable, And fo if bbs be thrown. upon 1 

whilſt it is in fuſion, it will then be more ſtrongly agitated, and there- 

by rendered ſtill the more inflammable : ſo that tho of it ſelf it be, 

_ contrary to the common opinion, incapable of taking fire; yet it ma) 

and does contribute to increaſe the flame of the ſulphur, by adding to 


the motion of its parts, This ſalt has likewiſe a. very — 
1 i C 7 
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faculty; ſo that it not only cools water, but allays the heat of the 
blood better than any other ſalt whatever; and indeed is the only one 
that will produce a conſiderable degree of cold there with: on which 
account I highly eſteem it in inflammatory diſtempers, where ſea-ſalr 
would increaſe the heat inſtead of allaying it. ; 


PROCESS CXVI. 


Exhibiting the manner of purifying native or common NITRE, 
. by cryſtallization. 


L, B? IL any portion of native or lump-nitre, in fix times its quantity of The proceſs. 
fair water ; and whilſt the lixivium remains hot, run it thro' the filtre 
into a wide veſſel, with a flat bottom, and exhale it over the fire till a pellicle 
appears on the ſurface : then place ſeveral ſmall ſticks of wood, from fide to fide, in 
the veſſel, below the liquor, and ſet it in a cool place to ſhoot ; upon which, 
ſaline tranſparent glebes or cryſtals, in the figure of hexagonal priſms, will pre- 
| ſently be found adhering to them; and theſe. glebes are pure, cryſtalline nitre, 
ft for medicinal uſes, and the other purpoſes of human life, 

2. No ſalt runs into cryſtals ſo ſoon as nitre ; whence, if it be not Dire@ions re- 

very hot whilſt it paſſes the ſtrainer, it will concrete and grow hard s 70 f. 
by the way. It ought to be ſet to ſhoot in a wide veſſel; for this 
will make the cryſtals the larger and fairer. But if there be any ſuſ- 
_ that another ſalt is mixed along with the nitre, let the operation 
repeated, and now boil the lixivium with a ſmall proportion of fixed 
alkali ; skim it well, and paſs it again thro? the filtre ; * ſticks in the 
containing veſlel, as before, and ſuffer it to cryſtallize afreſh; and by 
this means it will be made perfectly pure. Which is the method uſed 
by the workmen at the ſalt-petre mines, to free their nitre from any 
uncuous matter that may happen to adhere thereto, and prevent its 
—_— for this addition of fixed ſalt draws to it as well the oil 
as the ſuperfluous acid that is mixed along with it, yet without cleaving 
| fo the nitre it ſelf; which is wonderfully prevented by the ſeparating 
principle of cryſtallization. ; 

3. This is the proper and highly uſeful method of ſeparating and 1 chemice! 
purifying all manner of ſalts by means of cryſtallization; which is the only uſe, 
genuine operation that gives to every ſalt its purity, form, and peculiar 
nature, or marks which diſtinguiſh them from all others, wherewith 
they might be accidentally united ; for tho any number of different ſalts 
ſhould be promiſcuouſly blended in the ſame common lixivium, yet if 
this were ſet in the cool to ſhoor, the ſalts would ſeparate from one 
another, put on their proper form, and appear in peculiar cryſtals, ac- 
cording to their reſpective natures. Cryſtallization, therefore, is an in- 


comparable method of ſeparating one ſalt from another. 
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a 4+ If the nitre purified in this manner be put into 2 crucible, and 
— once fuſed at the re, where it will run with great facility, it thereby 
4 becomes the moſt perfect nitre that can well be obtained; being thus 

every way freed from its oil, which might render it unfit for ſever; 

uſes, as particularly for making good Aqua fortis, or good gun-powder, 

And this is the nitre that I conſtantly make uſe of, both in chemiſtry 

and medicine, without the addition of any other mattters, which, in- 

ſtead of improving, really alter its nature, or render it impure. And 

whoever makes trial of it, thus prepared, will find it an admirable re. 

frigerating and reſolving medicine, moſt highly ſerviceable in ardent fe- 

- vers, and other acute diſeaſes, And if it be boiled in a decoction of 

red poppy-flowers, and the ſolution be filtred and cryſtallized in the 

manner already mentioned, it will be turned to a beautiful red, trauſ- 

parent ſalt, which has formerly been ſold at a very high price, as an 

admirable and moſt effectual medicine: for by this means it is fo neatly 

_ diſguiſed, that it cannot well be diſtinguiſhed ; and is certainly endoyed 
with very great medicinal virtues. W 


PROCESS CXVIL. 


Exhibiting the method of converting purified NITRE into fx 
bs allali, with tartar. 


The proceſs, 1. T AA E equal quantities of purified nitre and clean Rheniſh tam, 
| and grind them together to a fine powder, ſmall parcels where being, 
a due intervals, put into an iron veſſel made almoſt red- hot, there will a great 
deflugration be made at every injection, with a violent efferveſcence and ehul 
lition; and at length, when in this manner all the powder is thrown in, i 
will preſently be totally changed into a green and violent fixed alkaline ſalt. 
What caution 2. Regard muſt be had in this operation not to inje& too large 4 


+ require? quantity of the powder, at once, into the iron veſſel ; which might prore 
of — conſequence; for it immediately takes fire, like gu- 
powder. | | : 

tes effe +, 3. Here we ſee that nitre, which of it ſelf will never flaſh in the 


fire, may readily be made inflammable by the injection of tartar, a ve 
getable acid ſalt, containing a copious oil; and thereby be inſtantly 
converted into fixed alkali: which indeed is the moſt expeditious me- 
thod hitherto known in chemiſtry of procuring it. And this may ſerve 
to ſhew us the natural affinity there is between nitre and vege 

| falts, ſince it may ſo eaſily be changed into them. 
ſes of the 4. The production of this proceſs may be uſed in all cafes, whether 
produion. medicinal or chemical, where fixed alkali is required ; being it ſelf really 
| a fixed alkaline ſalt, of a very violent nature, and as ſuch acting © 
upon metals. 
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_. PROC: B-S-S AM 


Exhibiting the manner of converting purified NITRE into 
fixed alkali, with a glowing coal. 


Lo F a proper ty of pure pulverized nitre at the fire, and when Tee proceſs. 
it runs put a ſmall portion of live charcoal, or other kindled vegetable 
fewel, into the crucible to it, and a great flaſh, attended with a confiderable re- 
port, will preſently break out; then, the former being conſumed, throw a freſh coal © 
into the crucible, and repeat the injection till the flaſhing and report entirely ceaſe ; 
which the remaining nitre will be turned into a blue-coloured fixed alkali, 
Foe than almoſt any other that can be procured, or as violent as ſalt of 
tartar it ſelf. | | 
2. In this proceſs, alſo, the quantity of fewel inje&ed at once ſhould Wher caution 
not be large, for fear of any miſchievous effect, by the burſting of the * 19% 
crucible ; the exploſive force being frequently ſo great as to throw out 
the injected coal with a conſiderable violence. And this happens altho 
the nitre it ſelf is not actually kindled ; but as it thus ſtrongly agitates 
the coal, it cauſes it to flaſh with great violence. 
3. Hence we learn, that a fixed alkali is producible by a ſmall quan- u. chemicat 
tity of fire, or without the affiſtance of a thorow calcination ; and that Vet. 
the whole body of .nitre is thus convertible into alkaline falt, unleſs 
perhaps its ſpirit flies off in the operation, in the form of vapour, which 
is not prejudicial, but wholeſome to the body, and faid to be a preſer- 
vative againſt the plague. | 5 
4. If this fixed alkali be expoſed to the moiſture of the air, it is Nature of the 
thereby preſently made to run, like ſalt of tartar per deliquium, into an en 
unctuous, alkaline liquor, which Glauber, its inventor, took for the al- 
kaheſt : but in this he was grievouſly miſtaken ; ſuch liquor being no 
more than the alkali of nitre, fixed by the inflammable vegetable uſed 
in the preparation, and run into a fluid by the moiſture of the air, 
which it ſtrongly attracts. What led Glauber into this miſtake, was its 
great power as a menſtruum, whereby it diſſolves various bodies; tho 
in reality it is ſcarce preferable, for that purpoſe, to oil of tartar made 
per deliquium ; having entirely the ſame virtues therewith, except per- 
haps it is of a ſomewhat more penetrating nature. There is, however, 
a remarkable book in French, which I have ſeen, wrote entirely upon 
this ſubjeR, by a jeſuit, under the title of The univerſal medicine. 
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PROCESS cxx. 


 Exhibiting the manner of Converting NI T RE into Sal Prundlle 
with Sulphur. $4 


The proceſs. x, No a proper quantity of pure nitre, fuſed at the fire in a coucibh, 
throw a ſmall proportion of ſulphur, not exceeding the twentieth part 
thereof; and there will inſtantly. enſue a very ſmart fulmination, with ſo bright 
a flame, that it proves * too ſtrong for the eyes. When this phænomenon 
ceaſes, the ſame quantity of ſulphur may, in like manner, be injefed, and the 
operation repeated for two or three times ; then. the ſulphur appearing to be 
wholly conſumed, the remaining matter is to be poured out to cool, under the 
name of Sal Prunellæ. | . 
Irs ſe. 2+ This proceſs ſhews the foundation, and poſſibly the origin of 
gun-powder ; nothing being here wanting but the coal, to conſtitute 
Pay that deſtructive compoſition : and what ſervice the coal performs there- 
=_— in, may be learnt from the preceding proceſs. The production is called 
Lapis or Sal Prunellæ, not that it is ever obtained from the plant ſelf-heal; 
but becauſe the Germans obſerving it to cure the inflammatory, or gange- 
rous ſpecies of the Angina, which they term de Brune, as effectually as the 
Prunella, they affixed that appellation thereto: tho to ſpeak the truth, 
the pure nitre, without addition, or without undergoing this operation, 
ſeems, in this caſe, to be a much better medicine, and more adapted 
to the cure of the quinſy. | 


PROCESS CXXL. 


Exhibiting the manner of Convertin g NITR E into Sal Poly. 
, chreſtus, wirh Sulphur. 


The proceſs, Is G RIND equal quantities of purified nitre, and 7 ſulphur, to- 
. gether, into a ſubtile powder, to be thrown, by ſmall quantities at 
once, into a clean, ignited crucible ; and upon each injection there will imme- 
diately ariſe a fulmination, like that of gun-powder : which being over, the ope- 
ration is to be continued till the whole mixture of the nitre and ſulphur is thu 
deflagrated. What now remains in the crucible muſt be fluxed, or continued 
in a calcining heat, for the ſpace of half an hour; then the veſſel being ſuffered 
- _ tale out the matter, and preſerve it under the name of Sal Poly- 

chreſtus. 15 | 
5 2. This proceſs might otherwiſe be performed by frequently injecting 
. wr Der 2.2 ſmall portions of ſulphur upon the nitre, _ the mnone of the 
yy the ro- preceding, till what is thus caſt in amounts to an equal quantity, or 
rue till the matter fulminates no longer, but only flames like ſulphur. 
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the ſalt obtained in either manner, may, by repeated ſolutions, filtrations | 

and exhalations, be reduced to any deſired degree of purity. This is a 

ſalt of a peculiar nature, being ſemi - ſaline, and ſemi-ſulphureons, nei- 

ther acid nor alkaline, but ſome what bitter, and exceedingly like that 

mineral or foffil ſalt which is dug up in ſuch pits as lie near the 

veins of ſome mineral fprings. On account of its numerous medicinal 

virtues, it has obtained the name of Sal Polychreſtus ; and accordingly it 

is called by the French, Se] de. plenfieurs uſages, the ſalt of many virtues. 

And indeed it is a noble medicine in all thoſe acute diſeaſes which 

are curable by aperients, and refrigerants ; this ſalt producing its ef- 

ſects, without cauſing any inflammation or diſturbance to the body. It 

is the moſt powerful refolver of all the ſalts hitherto known; being = 

- without equal, and very different from all others; as conſiſting of the | 

fixed parts of nitre and ſulphur, ſtrictly united together. Taken in the 

quantity of a dram, in the morning faſting, tis an admirable, gentle ; 

cathartic ; half a dram proves a ſudorific or diuretic ; and in the doſe | 

of two drams, it will generally prove a moderate emetic. In all mild 

intermitting fevers, it is as infallible as the corte; being given in a 

proper dofe, diflolved with ſome convenient liquid, two hours before 

the fit is expected. It likewiſe wonderfully diſpoſes the body for the 

cure of obſtinate quartans; and will ſometimes even effect the cure it 

ſelf. Being a neutral ſalt, it is likewiſe ſo innocent that it may ſafely, 

and to advantage be given in continual feyers ; and I have always found 

it is of very great ſervice in epidemic cafes. . In ſhort, it performs. 

as much as can well be deſired of a medicine, and anſwers all the va- 
rious intentions of the phyſician with the greateſt eaſe and ſafety. 


PROCESS CxXXII. 
Exhibiting the Diſtillation of Spirit of NITRE with Bole. 
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"I O one part of purified nitre reduced to fine powder, add three of ther, wes, 
dry eee of 3 red bole-armeniac, and grind them together for OO 
a confiderable time, the longer the better; and with this mixture fill tuo thirds 

of a low, coated retort, made with a large neck; ſet it in an open fire, lute on 

a capacious receiver, with the lutum ſapientiz, ſo that it may lie horizontal, 

and carefully diſtil with due degrees of bent; by which means there will, with 

a ſlow fire, come over, for the firſt two or three hours, an acid, pale, watery 

liquor: when this is all riſen, increaſe the fire, and a kind of unctuous ſpirit 

will begin to aſcend; and keep coming over for two or three hours more : after 

this is all come off, increaſe the fire again, till red fumes appear in the glaſſes ; 

and continue the ſame degree of heat as long as any of them are to be ſeen; 

then give the laſt degree of fire, and keep it up for two or three hours, ſo as 

o make the retort red hot; upon which the fumes will ſeem of a dark red, and a 


ed liquor will come over. When this ceaſes to run, let the fire go out, and 15 
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veſſels cool. The liquor that will now be found at the bottom of the receiver, 
is a ſmoaking and exceeding acid ſpirit of nitre ; whilſt only a parcel of try 
bole, to appearance, remains at the bottom of the retort» But if any ſak 
be ſtill mixed therewith, it is not converted into fixed alkali, but may, by 
Solution in water, filtration, aud cryſtallization, be reduced to the form of 
nitre again. | 
I Cautions re- 2. The production of this proceſs ſhould not be raſhly approached ; 
Fering 10%. and care ought to be uſed in pouring it out of the receiver into the 
veſſel deſigned to keep it; for if this be imprudently done, it may 
prejudice the lungs by its corroſive fumes. The ſpirit of nitre, there- 
fore, is moſt properly handled, or poured from one veſſel to another 
under a chimney, which may give paſlage to its effluvia. And in order 
to detain and keep this ſpirit in the glaſs, it muſt either be ſtopped 
down with a glaſs-ſtopple, or one of wax; for it would preſently eat 
thro” cork. | | 6-4 
its effects. 3. We learn from this experiment, that the fire greatly attenuates 
nitre, when prevented from flowing therein by means of bole, dried 
clay, or the like, ſo as to render 1t volatile, and turn it into an ex- 
ceeding acid and unctuous liquor, which may be called the ſpirit of 
nitre, or Aqua fortis ; being indeed the general baſis of the menſtruums 
for metals, and the only one that diſſolves the human calculus ; tho not 
capable, on account of its corroſiveneſs, of being taken internally. But 
if this diſtillation was to be made in an earthen veſſel, without ad- 
dition, the nitre would paſs thro* the pores thereof, and not be ſepa- 
rated or changed into an acid; which ſhews us the uſe of the bole in 
this proceſs. | | 


Titnd man 4. Hence we infer that the fire has a ſurprizing power of convert- 
ving ing a fixed, neutral, and almoſt taſteleſs ſalt, into a violent acid, vo- 


latile and corrofive liquor ; at the ſame time giving it a ſtrong ſolutive 
wer, whereby it acts even upon metals themſelves : for nitre of it 
elf is no ſolvent of metals, tho its ſpirit diſſolves them ſo powerfully. 
And it is very remarkable, that the whole body of the nitre is thus 
convertible into this acid, without any ſeparation being made thereof 
into its principles ; for, as we before obſerved, if the has not been 
violent or long enough continued to drive it all oyer, what remains 
mixed with the bole, is really and truly nitre ; ſo that the ſpirit ob- 
tained by our proceſs is an actual tranſmutation of the nitre. And in 
the ſame manner may acid ſpirits, otherwiſe called oils, be procured 
from the other foſſil ſalts ; as particularly vitriol, tho this requires 4 
particular, cautious treatment, and a violent fire for the purpoſe. 
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PROCESS CXXIIl 5 
Exhibiting the preparation of Aqua fortis, or Glauber's Spirit 
* of” NI TRE, Vith oil of vitriol, Saeed 


1. O a proper quantity of purified nitre, well dried, pulverized, and put The proceſs 
into a dry and ſtrong glaſs retort, carefully pour an equal proportion of 
pure oil of witriol, avoiding the noxious fumes,” ſo that the whole mixture may 
not poſſeſs more than two thirds of the retort : red fumes will inſtantly ariſe in 1 
the glaſs; then preſently lute on a large receiver, with the lutum philoſophorum, |; 
and diſtil with degrees of fire, in a ſand furnace; upon which the veſſels will | 
ſoon be filled with fumes of a colour between black and red; then the fire be- 
ing increaſed thro' all the degrees, and the operation continued till nothing fur- . 
ther comes over, let the glaſſes cool, and there will be found at the bottom of FM 
the receiver a real Aqua fortis, or a much more corriſive, acid, and fiery ſpirit 
than that of the preceding proceſs ; being ſo volatile as ſpontaneouſly to go off 
in red, copious, ſuffocating fumes. | 
2. This is the ſtrongeſt and cleaneſt ſpirit of nitre that can by any Netw ef the 
means be procur'd; and the beſt for chemical uſes, or in all thoſe Pd? 
caſes where it is required pure and genuine: for it is, in reality, only the * 
body of the nitre it ſelf, and not the oil of the vitriol, as might be 
ſuſpected ; which is manifeſt from hence, that pure nitre may be again 
recovered from the liquor. But that which riſes firſt is weaker and leſs 
efficacious than the production of the preceding proceſs. The fumes of 
this ſtrong ſpirit are to be carefully avoided, as highly ſuffocative, in 
opening the containing glaſs; which likewiſe muſt be ſtopped with 
wax or a ſtopple of glaſs, for its parts would readily paſs thro” wood 
or cork. Glauber was - the original author of this proceſs, who made 
a great advantage of the production, by keeping it for ſome time ſe- 
cret, and ſelling it, at his own price, to the chemiſts of different coun- 
tries; among whom it was uſually called the blood of the ſalamander ; 
on account perhaps of the colour of its fumes, and the vehement fire 
required to raiſe it. And in the ſame manner the acid ſpirits of al- 
lum, Cc. are obtainable by mixing them with oil of vitriol. 0 
3. Hence we ſee that oil of vitriol has the power of volatilizing ſalt- N 
petre, and of turning it from a neutral ſalt into an acid ſpirit, without 
leaving any fæces behind: for if any part remains unconverted into this 
fluid acid, it unites with the oil of vitriol, and changes into a third 
body . And thus we ſee that nitre is convertible into acid, as we 
before ſaw it was into alkali. We may add, that it ſhould ſeem from 
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| ” The remainder of this proceſs is a fine, ] much the ſame with thoſe of Tartarum vi- 
White cake of ſalt, commonly called the Sal | triolatum, for which it is frequently ſold, 
"xm Paracelſi; whoſe virtues and uſes are 
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242 Proceſſes upon Foſſils. 
the effect of the oil of vitriol in the preſent proceſs, that this liquor is: 
kind of concentrated fire, as here producing the fame change that a yehe. 
mentfire did in the foregoing ; excepting only, that a conſiderable part 

of the nitre in the preſent proceſs remains fixed with the oil. At leaf 

the ſpirit of nitre it ſelf. appears to be of an igneous nature; ſince he. 

ing mixed with the eſſential oils of cloves, carraway-ſeed, ſaſſafras ot 
the like, it cauſes them inſtantly to flame, with a great exploliye force, 


PROCESS CXXIV. 


Exbibiting the method of preparing Spiritus Nitri dulcis, or tl 
| ſweet firs of N ITRE. 


De proceſs, 1. T O a proper quantity of Glauber's ſtrongeſt ſpirit of nitre, contain! 
A in a tall glaſs, firſt made hot, and placed under a chimney to car 
| wp the pernicious fumes, carefully pour, by ſlow degrees, thrice its quantity of put 
alcohol of wine ; and immediately after every affuſion there will ariſe a vii 
efferveſcence, with a confiderable degree of beat; ſparks of fire alſo frequent 
appearing to be generated in the ſtruggle; and the grateful ſcent of grin 
ſout hernuood being diffuſed about the room. After the whole quantity of tl 
alcohol hath been thus poured to the ſpirit of nitre, ſet the mixture to dit} 
for the ſpace of twenty - four hours or more, the longer the better, that the acid 
Salt may be thorowly diſſolved; and thus there will be obtained a dulcified ſpi 
rit of nitre *; fo called, as being deprived of its acrimony, and the power of 

diſſolving filver. | | | | 
The caution t 2. This proceſs requires a great degree of care, to prevent its 22 
ee prejudicial to the operator; but may be performed with much les 
| danger, by uſing a weaker or more aqueous ſpirit of nitre, and only rect 
fied ſpirit of wine; which being mixed together in the fame proportion, 
and after the ſame manner, as above-mentioned, will have a gent 
ebullition, and not cauſe that violent evaporation of the fluids con 

| cerned, tho they otherwiſe yield the fame phænomena with the former. 
- Virtwerend uſes 3, By means of this proceſs we obtain an acid ſal volatile olteſim; 
of eat the virtues whereof are truly admirable in all diſeaſes, whether intern! 
or external, attended with putrefaction. It is particularly excellent in 
caſe of the ſtone and gravel, being taken, with any proper vehicle, n 
the quantity of twenty drops, three or four times a 91 and in thi 

reſpe& it was a gainful medicine to the famous Slvins. Tis likewiſe 

good in ſuch colics as proceed from a bilious, hot, or putrid cauſe; 
and one of the beſt medicines yet known in caſe of a gangren © 


* This ſpirit is uſually ordered to be diflil- | requiſite to break the points of the ſalty 
| led from the mixture with proper degrees of | and more effeQually to dulcify or mig 
oy fire, the juncture of the veſſel being not luted ſpirit for internal uſes. 
= at all, or but lightly; and this operation ſeems g 
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ſphacelation · It may be ſafely given. in caſe of a. cancer, eren tho de- 
ſigned for extirpation; for even then it will contribute to make a ſe- 
paration of the corrupted from the ſound part whereto it is conti- 
. guous. Laſtly, it has, when properly applied, very great virtues, both 
in the ſmall-pox and plague. : | 


PROCESS CXXV. 


Exhibitine the Receneration of fixed NITRE, by means of 
| N 5 eee alkali. 4 4 


1. PO N a proper quantity of Glauber's ſpirit of nitre, pour, by de- The proceſs; 
grees, the lixivium of the fixed alkali A. nitre, or, which is all one, 

ol of tartar per deliquium, and a violent efferveſcence will immediately enſue : 
continue thus pouring on the lixivium till the point of ſaturation is obtained, 
that is til the mixture ceaſes to bubble, or till it appears to be neither alkaline nor 
acid: then filtre the liquor, evaporate it to a pellicle, and ſetting it to ſhoot 
in the cold, it will run into cryſtals ; which, if the point of ſaturation was 
nicely hit, cannot, in any reſpect, be diſtinguiſhed from genuine nitre. 

2+ This is that noble experiment upon nitre, of which Mr. Boyle has Its je; 
wrote an entire treatiſe, undet the title of the Redintegration of nitre; 
and certainly ſhews, that a mild neutral and innocent ſalt, at leaſt ex- - 
ceedingly like native nitre, may be generated from a known fixed alkali 
and ſtrong acid. It wonld, however, be too haſty to conclude from 
| hence, that all nitre muſt needs be produced in this very manner; for 
the ſame ſalt may have different origins. Some there have been, who 
queſtion whether the ſalt thus obtained be really and truly nitre ; but 
no ſcruple, methinks, need be moved — that head; ſince by diſtil- 
lation with oil of vitriol, it undoubtedly affords the ſpirit of nitre. 


PROCESS CXXVI. 


Exhibiting the regeneration of ſemi-volatile NIT RE, & means 
Fs of ſpirit of fat-ammontac. 


1. F inſtead of the oil of tartar in the preceding proceſs, the alkaline ſpi- The proceſs. 
I rit of ly Pome He with ſalt of tartar, be added, after the 
ſame manner , to ſpirit of nitre, the phanomena, upon continuing the experiment, 
Wr Il be the ſame ; only the actually nitrous cryſtals, into which the liquor ſhoots, 
will be thinner and lighter, and, like ſal-ammoniac, ſemi-volatile. 
2. Hence we ſee that from the union of acids and alkalies, there 1. . 
may proceed ſalts retaining the nature of the body which affords the f Meal uſe. 
acid, but receiving their degree of fixedneſs from the alkali: thus from 


the ſpirit of allum, vitriol, Oc. allum, vitriol, &c- may be procured. * 
| H h 2 | a 
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as there are but two kinds of alkalies in all nature, viz. fixed and 
volatile, the nitre regenerated in this manner, will either be 
fixed or ſemi-volatile. - If therefore we could conceive, that alkaline 
ſpirits may meet with the acid of nitre under ground, it were eaſy 
to imagine how nitre is there producible: but that this is ever 
really the caſe, ſeems hard toſay. We ſee however, that it is poſſible 
ſor cauſtic alkaline ſalts to fix a cauſtic acid, and thereby form them: 
ſelves into a neutral ſalt, that is neither acid, nor alkaline. + | 


PROCES S. CxXVII. 
Exhibiting the produttion of NITRUM NITRATUM, 
acid NITRE, or the impregnation of NITRE with its oui 
ſpirit. | SHED | | 


"4 The proceſs, . the filtred ſolution of nitre made in water, add a. few drops of the 

9 | | ſpirit of nitre, ſufficient to give a manifeſt acidity thereto ; then ev 
porate the mixture to a pellicle, and in the cold it will ſhoot into perfectly nitrus 
cryſtals, but of an acid taſte ; which are the nitrum nitratum, acid nitre, . 
fſalt-petre impregnated with its own ſpirit. 

#15 uſes. 2+ This proceſs gives us a method of efſentification, as it is called, or of 
' ſaturating any kind of ſalt, or turning it acid, by means of its own ſpirit ; 
and thus tartar, ſea ſalt, &c. may be eſſentificated. But nitre treated after 

this manner has very few known uſes; being remarkable for little more, 
when not made too ſharp, than quenching thirſt, and keeping the mouth 
cool and pleaſant in burning fevers, being laid upon the tongue: tho it 
might likewiſe be properly employed in all putrid diſeaſes: and in hot 
climates it will excellently ſerve to cool and refreſh their liquors, ſo as 
to render them wholeſom, and potable with pleaſure. 


PROCESS CXxVIIL 


Exhibiting the production of vegetative NITRE, or the preps 
ration of Glauber's ſal mirabile of SALT-PETRE. 


1 


The proceſs, 1. IF after the diſtilntion of Glauber's ſpirit of nitre, as mentioned in tit 
| hundred and twenty third proceſs, the white, odd kind of ſalt, that t. 
mains at the bottom of the retort be calcined, and diſſolved in water, i 

ſolution filtred, evaporated over the fire to a pellicle, and ſet in a cool Plat, 

it will ſhoot into an uncommon kind of cryſtals, that are not referable to an 

ſpecies of the known ſalts ; being neither nitrous, vitriolic, nor of kin 10 . 

ſalt, but of a new nature, peculiar to themſelves; and having this peculis 


Property, a wonderful tendency to chemical vegetation ; whereby they — 
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Proceſſes upon Foſſils. 
ſelves, as it were, into a kind of trees, different from all the cryſtals of other 
falts ; but approaching neareſt to the nature of tartarum vitriolatum, | 
2. This experiment may be reckoned among ſuch as are contingent ; 044 . 
for we cannot always produce theſe cryſtals, nor aſſign their preciſe erecf 
figure before-hand. But if the diſtillation of the ſpirit. of nitre be not 
long continued, or but juſt till the ſpirit is all come over, and the re- 
maining mattter be then committed to a large veſlel, in a till cool 
place, its upper ſurface will, like a fruitful ſoil, appear covered, in a 
wonderful manner, with a kind of cryſtalline vegetables; and if theſe 
cryſtals ſhould at any time be diflolved or deſtroyed by heat, upon 
placing them in the cold again they will again begin to ſhoot, and 
give ſigns of he eee, ſometimes diſcoverable by the naked eye. Virtue of the 

3. If the ſalt o 

ſuffered to ſhoot again, it forms it ſelf into the ſame kind of cryſtals 
it before appeared in; but becomes purer and purer by repeated opera- 
tions. Its medicinal virtue is apertive, and differs not conſiderably from 
that of tartar of vitriol; the proceſs whereof we ſhall deſcribe here- 


after, | 


n 


2 


CuzmIcarl HIsToRY of SEASALT. 
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this proceſs be ever ſo often diflolved in water, and ?"9%%0n. 


g EA-SALT appears to be every where contained in the water of the 2238 PG 


great ſ&as, which being evaporated by the heat of the ſyn in the fes. fl. 
hotter climates, leaves a parcel of dusky ſaline glebes, that is, crude 
ſea-ſalt, behind it. If this crude ſalt be diſſolved in about four times 
Its own quantity of the ſame ſea-water, boiled, skimmed, decanted from 
its fæces, evaporated to a pellicle, and ſet in a cool place, it concretes 
into hollow, pyramidal cryſtals; which being again diſſolved, and 
ſeveral times treated as before, they at length appear in the form of a 
io dry and perfectly white alt, 8 known to need any farther 
deſcription; this being the common ſalt that is uſed at the table. But 
if theſe depurated, dry cryſtals be put into a clean glazed veſſel, that is 
clole covered, and ſet over a clear fire, they will, for a long time, conti- 
nue to crackle with a conſiderable noiſe, and loſe one third of their 
weight in the operation: and this is called the decrepitation of ſea- ſalt. 
If when the crackling ceaſes, and the ſalt is reduced to a greyiſh 
kind of powder, it be fuſed in a crucible, then diſſolved in water, 
fiſtred and cryſtallized again, it becomes more pure and perfect than 
any other ſalt, well fitted for chemical operations, and exceedingly ap- 
Proaching to ſal-gem. And in this method we ought conſtantly to 
purify ſea-ſalr, for the uſes of chemiſtry ; becauſe naturally it is always 


mixed with ſome impurities of the fiſhes, or other foulneſs of the av 
, | whic 
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which cannot be er ſeparated from it by any gentler or leſs labo- 
rious treatment. The ſea- ſalt thus purified, is neither of an acid or 
alkaline nature; for it makes no efferveſſence with ſpirit of vitriol or 
oil of tartar. Tis wonderfully fixed in the fire, much more fo than 


nitre, and will not flow without a violent heat; and then tis apt to run 


thro the pores of the containing veſſel, Being caleined with the moſt 


intenſe degree of fire, it neither changes its nature, nor becomes the ſhar- 


per; but it runs ſpontaneouſly in the air, by attracting the moiſture there- 
of. There is this farther remarkable of it, that either directly or indi- 
realy tis the only-folvent of gold, mercury alone excepted ; and power- 
fully diflolves it, if mixt with ſpirit of nitre, which is thereby turned into 
what we call Agua regia, as being the menſtruum for the regal metal. It 
preſerves its virtues entire in paſling thro! all the ſtages and circulations 
of the animal body, where nitre would be conſiderably changed. Laſtly, 
it defends all the parts, both of animals and vegetables from putrefac- 


tion; ſo that theymay be preſerved entire by its means for a long ſeries of 


The proceſs. 


Obſervetions 
Fhereon, 


years. The like properties may alſo be underſtood of ſal-gem, which ap- 
pears to be the ſame kind of ſalt, tho found in a different form, and dug 


up in mountains, or mines, far diſtant from the ſea. 


PROCESS: CXXIX. | 


Exbibiting the preparation of laber, P, of SEA. 
l 


1. O a prope quantity of purified ſea-ſalt, diſſolved in an equal propor- 

tion of fair rain-water, and put into a glaſs retort, pour, with car! 
to avoid the noxious fumes, a weight of moderately ſtrong oil of vitriol, equal 
to that of the ſea-ſalt ; and as ſoon as they mix together, a confiderable ebul- 
lition, heat, and very piercing, prejudicial, and acid fumes will ariſe; which 
Heu that the ſea-ſalt is now volatilixed. After this, apply a capacious receiver 
to the retort, and firſt diſtil off the infipid phlegm, with a gentle heat in ſand, 
till the liquor juſt begins to riſe acid; then pour away the phlegm, firmly lute 


on the receiver again, and diſtil with degrees of fire to the higheſt that can be 


given in ſand: the ſpirit will riſe in white fumes, as that of nitre does in red 
ones ; and when no more liquor will come over, let the weſſels cool, and carefully 
EET the receiver, which will now contain an excellent and genuine ſpirit 9 

ea-Jatt +» | | | | 
2. Tho this ſpirit of ſea-ſalt be a ſtrong acid, yet it appears to fe- 


ceive nothing at all from the oil of vitriol in the operation; for it per- 


* Spirit of ſalt is generally allowed good | bly ; but when a year old, it loſes its fine 2c. 


an ine when it appears perfectly tranſpa- | dity and has no ſcent at all; laſtly, when it isof 
rent, pellucid, or yellowiſh ; when being new, | * — pungent, ſaline tale, and neither cof- 


in fumes immediately affect the noſe agreea- | rodes nor tinges the cork whereby it is 75 


'- Proceſſes upon Foſſils. 247 
ſectly diſſolves gold, eſpecially when obtained pure; which it will not do 
when mixed with oil of vitriol.. The method of purifying it, when the 
caution of changing the receiver after all the phlegm is come over 
has not been obſerved, is to place it in a tall glaſs, and with a gentle 
heat exhale the aqueous part which will leave the ſpirit exceedingly 
ſtrong and pure. And, what farther proves it the real ſpirit of ſalt, if it 
be joined with fixed alkali, it will again be converted into ſea- ſalt; 
and if added to a volatile alkali, it becomes mere ſal-ammoniac : and there- 
fore where-ever a clean ſpirit of ſea-ſalt is required, this is the kind that 
ought to be uſed, rather than that diſtilled with bole, which requires 
earthen veſſels, and a ſtrong and naked fire to raiſe it; the whole pro- 
ceſs being conducted exactly as in the diſtillation of fpirit of nitre; ex- 
cept that the ſea- ſalt ought to be thorowly LG. before it is com- 
mitted to the retort : by which operation it will be found, that almoſt the 
whole body of the neutral, mild, and fixed ſea-ſalt is convertible into 
white fumes, that condenſe to an acid, corroſive, and volatile liquor. But 
if a third or fourth part of bole be not added to the ſalt before diſtilla- 
tion, - will be fuſed by the fire, and made to paſs thro the pores of 
the glaſs. | | 

= The medicinal virtues of this fpirit are very conſiderable, whether Virtues and 
it be uſed internally or externally. Beſides the virtues it has in common 2% ere 
with ſea- ſalt, and all the acid fpirits, it is peculiarly adapted to excite | 
the appetite in perſons of a weak or languid ſtomach. It likewiſe de- 
fends the body from alkaline putrefaction, clears it of viſcid phlegm, 
and is of fingular ſervice in the ſcurvy : Helmont alſo commends it as 
the beſt known medicine, for the ſtone of the bladder and kidneys; a 
few drops thereof being taken every day in ſome yore vehicle. Exter- 
nally applied, tis admirable in putting an immediate ſtop to gangrenes, 
or mortifications, It appears to be the belt corroſive hitherto diſcovered, 
for taking off warts and ſmall cancers. I once performed an almoſt un- 
expected cure upon a man who had a little cancer in his tongue, only 
by frequently touching the part with this ſpirit. But I do not recommend 
it as a proper remedy in all kinds of cancers ; only when they are ſmall, 
and unaccompanied. with a bad habit of body. 
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Exhibiting the preparation of Glauber 7 Sal Mirabile of SE A- 
1 85 SALT. 


* S ne: i; ” * 


I. AKE the particular, white ſalt, that, after the preceding proceſs is The procejh. 
finiſhed, remains at the bottom of the retort, bruiſe it, fuſe it for ſome 
| time, at the fire in a crucible, then diſſulve it in water, filtre the ſolution, evaporate 
it to a pellicle, ſet it in a cool place, and it will inſtamly ſhoot into a —_— 
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aud ſtrame kind of cryſtals, of 


a figure me to be defued, and now comm 
enlled Glauber ' ſal mirabile of ſea- alt. "ry 


0!4 properties of 2. The: figure of theſe cryſtals is ſo uncertain, that they ſoarce ever 


the production. 


appear the ſame in any two operations, as Mr. Boyle has juſtly obſerved, 
in ſpeaking to the differences he remark'd between ſalts. And this, he 
tells us, may well be owing to the quantity or different proportion of acid 
they contain, or according to the time at which the diſtillation of the ſpirit 
of ſalt ceaſed. And if, without a previous calcination, the caput mortuum be 
directly diſſolved, filtred, &c. it may be made to afford an incredible variety 
of cryſtals, according to the quantity of the acid left behind, 
whereof it had not been freed by the fire: but if the proporti. 
on of the acid be much too great, it may entirely prevent the cryſ. 


tallization; in which caſe, the folution, and other parts of the opers 


tion muſt be repeated in order to get it out, before it is again expoſed to 
cryſtallize. M. Tournefort tells us theſe cryſtals nearly reſemble the ſtrange 
kind which he obſerved hang pendulous from the top of a certain cave he 
met with in his travels. In ſome of their properties, they come nearly 
up to tartar of vitriol; but differ from it in others. They have this won- 
derful property, that being mixed with thrice their own quantity of 


wine, water, or any other ſimilar liquor, and ſet at reſt in à cool place 


Irs medtcinal 


for twelve, or twenty four hours, the whole liquor will appear to be 


frozen. · And the ſame effect they produce with the liquor wherein the 
fleſh of animals has been boiled. Theſe ſeveral reaſons induced Glauber, 
the firſt diſcoverer of this ſalt, to call it by the name of wonderful; and 
to give an entire treatiſe: upon the ſubject thereof; wherein he like- 
wiſe highly commends it as a menſtruum, making it; in a manner, to 
be almoſt univerſal: and indeed its power is admirable in diſſolving 
antimony and other metalline bodies, and extracting tinctures there» 


from. Wie 51 8 91 ö i 
3. This ſeems to be much the ſame kind of ſalt with that the Enghb 
call by the name of Epſom ſalt, and of the like medicinal virtues; 
being indeed, when prepared pure, an excellent purgative; and may 
be taken in the quantity of an ounce, diſſolved in water or other 
liquor, in the manner of the medicated ſalt of Tachenius 3 and when 
uſed along with a vehicle diſpoſed to go off by urine, ſweat, or inſenſible 
perſpiration, it appears, more PAieflatYy's to promote and increaſe thoſe 
diſcharges : but it ought to be uſed wit l-rerioh, becauſe it 1s apt 
to damp, or totally aboliſh the power of generation. | | 
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I. O a quantity of Glauber's ſpirit of ſea- ſalt, obtained as above di- The proceſs, 
rected, pour, at ſeveral times, ſo much of the oil of tartar, made wir alt 

per deliquium, as will ſerve to ſaturate it, or till the mixture of the 
ro ceaſes to make any ebullition," or efferveſcence, aud taſtes neither acid, nor 
alkaline, But entirely like the lixivium of ſea: ſalt. The ebillition upon 
every of the oil of tartar will be very confiderable ; and care muſt 
be had, by repeated affufions, made in ſmall quantities, to hit the exact point 
of ſaturation; which" being once obtained, the liquor will, upon all trials 
prove a real and proper lixivium of ſea-ſalt. And if this liquor be fil- 
tred, or made pure, and evaporated over a gentle fire to a pellicle, and then 
expoſed to the cold, it will there ſhoot into actual cryſtals of ſea- ſalt; as 
appears plainly” by their fixedneſs at the fire, their | taſte, figure, and the 
_ but Principally- by the power they give to Aquafortis of diſſolving 
ol, | | | 
: 2. Here we ſee a third, neutral ſalt produced by the admixture of the 17 uſes in ehe- 

violent acid of ſea· ſalt; with a fixed alkali, as was before obſerved in 20. mede- 

the regeneration of nitre from its ſpirit ; the regenerated ſalt participas r« philoſephy. 

ting neither of the acrimony of alkali, nor acid, when the operation SES: 
is nicely performed, and the due proportion hit. Whence it appears, 

that in caſe a very ſharp fluid were lodged in the human body, it might 

be corrected, or have its acrimony deſtroyed by an oppoſite ſalt, without 

cauſing any violent diſorder; the ſalt compounded by this mixture being 

thus made harmleſs and inoffenſive. But in ſuch a caſe the new ſalt 

will partake of the nature of the acid, rather than the alkali; as we 

formerly obſerved of nitre, and as appears plainly in the preſent expe- 

riment. Whence we ſee. the juſtneſs of that rule, which obtains among 

the adept, that acids determine alkalies. But tho tis manifeſt from 

this experiment, that ſea-ſalt may actually be regenerated by uniting its 

ſpirit to a fixed alkali ; yet will it not, according to the doctrine of | 

ſome chemiſts, ſerve to prove in what manner ſea-ſalt, or ſal- gem, is 

originally, by nature, generated in the earth, or ſea; becauſe it ſeems 
| impoſſible to ſay from whence ſuch a quantity of fixed alkali ſhould be 
| ſupplied, as is requiſite for this purpoſe ; when not a ſingle grain of it 

ever appeared to be the production of nature. 
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| Exbibitin the ertempor 50 tows production of Sal- ammoniac, ith 
ES. the Spirit of SEA-SALT. 


1. A AAKE à gradual affufion of the ſpirit of ſea-ſalt upon 4 
M quantity of the alkaline ſpirit of ſal-ammoniac, prepared with fl 
' tartar, till all the ebullition ceaſes, and the mixture acquires the perſelt 
taſte and ſmel of a ſolution of ſal-ammaniac- The phenomena in the e- 
ration well be the ſame as in the preceding proceſs; and much the ſame cm- 
tion is here required. Then this compound liquor being filtred, and evaporated v 
a pellicle, will form it ſelf into ſtarry flocci, having the ſcent, taſte, odur, 
and volatility og _— ; gar being upon all chemical trials the ſame with 
that commonly fold in the ſhops, only purer. ns BY. | 
2. Here we fee by „ oe Rog as before we found by reſolving 
ſal-ammoniac,that it conſiſts of a volatile alkali, joined to a volatilized ſes- 
ſalt. We cannot however, with ſafety, from hence conclude, that foil (al- 
ammoniac is aQually produced in the ſame manner. This farther advantage 
we have from our preſent proceſs, that it ſhews us how to render an 
given fixed ſalt volatile; namely,. by firſt obtaining the ſpirit t 
and mixing that ſpirit with. a volatile alkali, as the ſpirit of urine for 
inſtance, then exhaling away the fuperfluous liquor, as mentioned inthe 
experiment. And thus we can at pleaſure turn neutral and alkaline falts 
into acid ones, and vice versd, by diſtillation, and the making of proper mis 
tures. We have now gone thro” all the particulars neceſſary to the che- 
mical knowledge of ſalts, excepting only the diſtillation of vitriol, which 
in ſtrictneſs, is not a ſalt, but a ſemi-metal, and ſhall therefore be 
treated as ſuch in its proper place *. | — 


* Nothing of moment ſeems to have been | ſand, till a thorow ſolution is effected. The gas 
omitted in tis hiſtory of ſalts, unleſs it be the | ought to be large, in proportion to the mat 
proceſs for making Aquaregia; the menſtruum ter, and the heat but moderate, to prevent an} 
generally. uſed for diſſolving gold and antimo- | ill effect from the burſting of the glaſs, or the 
mony. Thoſe who pleaſe, may readily pre-] fumes which are to be ayoided. This Hues, 
pare this menſiruum, by digeſting ſtrong ſpirit I when cold, ought to be kept in a glaſs, wit? 
of nitre, with a fourth part of its own | topple of the fame matter, or one of 
weight of pulyerized ſal· ammoniac, in warm wax, ä 
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Curical Hisrory of SULPHUR. 


HE next thing to be treated in order, is Sulphur ; which comes Inrrodu#ion 10 
T immediately after ſalts, and before we proceed to metals, becauſe 8 of 
the firſt operation to be made upon metals, muſt be to purify and cleanſe ; 
them from all heterogeneous bodies, of which ſulphur is the chief; and 
ſo univerſally and intimately adheres thereto, that ſcarce any metal in 
nature is to be found without it, or can be perfectly freed therefrom.  - 

Sulphur is à foſſil body, friable in the cold, fuſible, like pitch or 
bitumen, by a gentle heat, without taking fire of it ſelf, inſoluble in water, 
ardent ſpirit, and all the known acid liquors; tho it makes a moſt per- 
nicious ſuffocating fume with oil of vitriol. It is very inflammable at a 
naked fire, and burns away in a blue flame; which is the conſtant nature 
of ſulphur, and of which it can by no art be deprived. In its natural ſtate it 
is wholly volatile, but proves neither acid nor alkaline upon any chemical 
experiment ; tho a large quantity of acid matter may readily be obtained 
therefrom. But this no more proves it an acid, than a ſimilar treatment 
would prove, that nitre and ſea - ſalt are acids, becauſe by the like means 
they may be converted into ſuch. It is by the chemiſts, with ſome ſhew 
of reaſon, called the roſin of the earth; for all the properties which we 
formerly obſerved of roſins are likewiſe to be found in ſulphur; excepting 
only, that it is not of it ſelf, like all vegetable roſins, diſſolvable in 
alcohol of wine. Some chemiſts have entertained a notion that ſulphur 
may be fixed into metals ; but this appears ill grounded : tho it mult be 
confeſſed that it adheres cloſely, and ſeems intimately united to them; 
which are all brought to their proper form, by being ſeparated and 
cleanſed therefrom . All the ſulphur in uſe, is ſuppoſed to be dug 
from the earth ; and large quantities of .it are found in hot ſubterraneous 
places where the ſtrong effects of fire are felt, For the other particu- 
lars relating to this mineral, we refer to the Theory. 


* The truth ſeemsto be, that all metals require that is appears like a cruſt, and ceaſes to flow 
4 certain proportion of ſulphur to make them what: with the body thereof, the way to reduce it, and 
they are z the purer the leſs, and the more i make it again flow ſmooth and equable, is to 
the greater. Metals too far freed of their ſulphur, | throw into it a due proportion of common ſul- 
are calces; and when they abound too much] phur: and when to a mere calx,or glaſs, 
therewith, brittle, foul; and unfit for working. | it may be made to aſſume a metalline form 2 
hen by too violent, or too long continued a Ls by fuſing it in a ſulphureous fire, or a fire 
fulion, the face of any metal happens to be burnt, | of unctuous fewel. 9 bY 
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Exhibiting the Sublimation f SUL PH UR, or the way of puri. 
mol en ii Hing 2 conderting it into Flowers. 1 en O17] 


The proceſs. 1. FAR E am quantity of clean, native ſulphur, otheruiſe called ſulphur 
1 vivum, reduce it to a fine pouuler, mix it with an equal or double 
proportion of pure ſand, put the mixture into an iron or earthen retort, careful) 
; late on the recefyer to exclude the air, and in à ſand heut, give a ſtrong degree 
of fire; upon which the whole body of the ſulphur will melt and ſublime, or 
riſe in flowers, adhering to the fides of the receiver, and retaining the nature 
and properties of native fulphur ; only ſulphur purified, and brought to the form if 
| a meal, or flour. a Hr LE: F 
tre nature and 2. Care muſt be had in luting the juncture of the ſubliming veſſels, ſo as 
wal ro exclude the air, the admiſſion whereof would inſtantly cauſe the matter 
to take fire, and make it ſuffocating; or unſafe to approach, for fear the 
veſſels ſhould break. This is the common method of 'purifying native 
ſulphur; which being fuſed again at the fire, and caſt into rolls, is 
the common fulphur, or roll-brimſtone ſold in the ſhops.. And if 
the ſublimation were ever ſo often repeated, the ſulphur would un- 
dergo no change; but till retain its own nature, without being at all 
analyſed, . or ſeparated into its component parts, only rendred volatile. 
Whence it appears, that ſulphur is a femi-volatile ſubſtance capable cf 
enduring a ſtrong fire, and a high degree of fuſion, without changing 
its nature; being only purified by this operation, ſo as to become 
fitter for chemical and medicinal uſes : tho Helmont always preferred the 
native ſulphur. to that purified in this manner, as having ſuffered no 
alteration from the fire, nor loſt its ſubtile ſpirit, in which, according to 
him, refides its wonderful virtue : and on this account he highly com- 
- mends it as an antipeſtilential medicine, ordering it to be given with 
ſalt and vinegar, and aſſuring us it was the great remedy of Hippocrates, 
in the cure of the plague. This is certain, that ſulphur is an admirable 
remedy for the itch, and all cutaneous diſeaſes z and may ſafely be admi- 
niſtred in inflammatory or. peſtilential caſes. But ſome have been ſo 
injudicious as to ſeek for the philoſophers ſtone therein; as if a thing ſo 
volatile as we find it in this proceſs, were very capable of being fixed, 
or tranſmuted into a pure metalline ſubſtance. jel 
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VVV 
ug Oleum Sulphuris per campana nm: 

et d SOBOTO weled -9053197-1009:; dat 791095 i ˙ — bͤK—— 

1. ME LT a Proper quantity of the flour of ſulphur," ober à gentle fire; Ie proc 
| mn a low, cylindrical, earthen veſſel; ¶ three or four inches diameter; | 

when it is thorowly. diſſol ved, place the | containing: veſſel upon 4 wide glaſs 

diſh, in a chimney, and ſet fire to the melted ſulphur, ſo that its whole upper 

ſurface may appear on flame:; then place the ſulphur» under a broad ani large 

glaſs bell, ſuſpended for the paerpoſe, aud. firſt bedewed on the inſide, and heated F | 
with the vnpour of hot water, to prevent its cracking by the heat f the lig bted | I 
ſulphur. ' This bell is to hang ſo, that there muſt be the ſpate of half an'inch _ | 
between its | lower ſurface; aud the edꝝe of the veſſel” containing the burning ſul- 

fhur, to give a free paſſage to the air; and if all things» are rightly managed; 

the fumes of the burning ſulphur,” being nom condenſed by the fades of the bell; 

will trickle down, in the form uf a ponderous,' reddiſh; acid liquor, into the glaſs > 

diſh ſtanding under the mouth of the bell and this liquor is called by the name of 

ſpirit, or oil of ſulphur, per campanam. ' And thus if "the operation be duly 

continued, and the ſulphur was 2xceeding pure, the whole quantity will be re- 

ſolved imo blus flame, and this: acid ſpirit :. io WOE „ 
2. I have endeavoured to perform this proceſs according to the dif- Hon beſt per- 

ferent directions of all the chemical writers; but always without ſucceſs, le. 

till I fell upon the method of M. Homberg; who for this purpoſe orders a 

very large bell to be made of a glaſs cucurbit, by cutting off a large 

part of its bottom in a circular form, with a diamond; ſo as to leave a 

very wide empty ſpace. When this is done, he places the earthen difh, | 
containing the ſulphur, upon a clean glazed pan; but with ſome pieces | = 
of glaſs between to ſupport and raiſe it above the; pan, leſt the oil that A + 
diſtills down into it ſhould corrode the bottom of the diſh externally, 
and ſo become impure. , The. cucurbit, when cut in this manner, he 
ſuſpends at ſuch'a diſtance above the pan, as to give free entrance to 

the air; otherwiſe the ſulphur, which ought to be kept continually flaming 
would ſoon be extinguiſhed. And that it may be ſuſpended with the 
greater convenience,” he paſtes a flip of linen cloth around the neck of the 
cucurbit, by means of ftarch and water; and in this linen makes con- 
venient loop: holes for the ſtring to run throꝰ that is deſigned to ſuſpend 

it, and keep it firm. If during the operation the ſulphur ſhould happen 

to be extinguiſhed, it muſt again be melted and treated as before. But 
ſometimes hen the flame ſeems almoſt expiring, the ſtirring of the matter 
about will alone recover it. And if it be thus kept ſtirring, ſo that the 
upper cruſt may be mixed and made to burn with the other matter, the : 
v hole body of the ſulphur will be conſumed, and no fæces remain behind; 


but if the ſulphur were impure, or this caution neglected, there _ | i 1 | ) 
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found, at the end of the operation, a fixed bituminous ſubſtance, ſomes 
what of a ſemi-volatilenature, Whence it is manifeſt,/that pure ſulphur 
conſiſts of an inflammable and uninflammable part, or a perfect oil and an 
acid liquor, very like pure oil. of vitriol: and this gives us the reaſon 
- why the mixing of any kind of oil, properly ſo called, with oil of 
vitriol, forms a ſulphur, or bitumen. The operation is made to beſt 
advantage in a moiſt, quiet, and cool place below ground, or when the 
air is damp. and cloudy. The fume which ariſes therein, ought ſollici- 
touſly to be avoided, as being poiſonous to all the animals that have lungs, 
which it violently conſtringes, and thereby the circulation of the 
blood, ſo that it ſufſocates the creature. The ſame, however, is wonder- 
fully preventive of fermentation and corruption in natural bodies. 
- Chemical end 3. This ſpirit has the power of diſſolving abundance of metalline 
2 = and ſtony ſubſtances, and thereby of producing many vitriolic and bitumi- 
|  produdtiom nous bodies. From whence we may eaſily, account for the origin of ſuch 
. kind of bodies in the bowels of the earth. It differs but little from 
oil of vitriol, except that the latter generally contains ſome metalline 
parts; whereas, this appears to be a pure and univerſal mineral acid. And 
as this inflammable ſulphur is conſtantly found in vulcanos and fiery moun- 
taius, tis highly probable that their igneous and ſuftocatingeruptions proceed 
either from this mineral, or the pyrites, which contains a large propor- 
| tion of ſulphur. | 
"Medicinel vir- 4. This oil of ſulphur is eſteemed the beſt acid we have for medicinal 
—_— Ae uſes; and preferable to oil of vitriol, on account of its purity. Tis 
ion. thought excellent in burning fevers, and all other diſtempers proceeding 
from an alkaline cauſe. Helmont, in particular, commends it as a great 
preſerver of health, and tending to procure long life ; a ſingle drop 
thereof being taken, with ſome proper vehicle, every morning upon an 
empty ſtomach. e 39 


PROCESS cxxxv. 
Exhibiting the} manner of Diſolving SULPHUR. in fixed 


The proceſs, I. T7 K E equal quantities of purified ſulphur, and good dry ſalt of tartar, 

grindthem well together in a mortar, and put the mixture into a crucible ; 
which, being covered with a tile to prevent the firing of the ſulphur, is to le 
Jet in an open fire, til the matter flows ; upon which the ſulphur will inſtant 
ty be diſſolved by the ſalt. Then take out the crucible, and ſuffer the matter 0 
cool, and it will appear in the form of a red maſs of -a particular odow 3 
Piable, and readily ſoluble in water, or capable of running by the moiſture of the 
Air, or forming an oil e ſulphur per deliquium, and never to be 7 " 
ſulphur again. | Ss 1 

2. 
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2. By this means ſulphur is made ſo perfectly diſſolvable in water, tho r «ſer. 
of it ſelf it obſtinately refiſts it, as thus to become potable, and fit | 
for various uſes. This method alſo furniſhes us with a method of pu- 
rifying metals from their ſulphur ; which is apt to render them brittle, | 

and unfit for the hammer, Thus if any metal abounding with ſulphur, 

be fuſed with a proper proportion, as ſuppoſe: twice its weight, of 

fixed alkali, or ſalt of tartar ; this ſalt will attract the ſulphur, and 

the reby become of a red or gold colour, and rife in the form of 

droſs towards the top of the crucible; leaving the puriſied metal at 

the bottom : on which account this ſalt is, by the purifiers of metals, 

called a flux. And in the ſame manner we may preſently find whe- 

ther an ore, or unknown mineral ſubſtance, contains any ſulphur, and 

in what quantity. The ſame experiment, likewiſe, affords us a key for 
diſcovering the cheat of thoſe chemiſts who put off a tincture of ſul- 

phur prepared in this manuer, for the tincture of gold; which it greatly 
reſembles in colour. 88 | hs I ET 


" "PROCESS CXXXVI. 


Exhibiting the manner of Diſſoluing SULPHUR i volatile 
| Albalies. 97 


x. 'PON a quantity of purified ſulphur, reduced to powder, or upon the The proceſs, 
s t „pour a ſuitable proportion of any oily, volatile, alka- | 
line, animal ſpirit, as that of harthorn, human blood, or the like ; let them 
ſtand together in a chſe veſſel for ſome time, and the ſpirit will gain a tinfture 
from the ſulphur, by diſſolving a part thereof, which riſes, like golden drops, to 
the top of the liquor. ; 
2. From this experiment we may learn the action of ſulphur in the #-«/e. 
body: for if it happens to find a volatile alkali there, it will 3 
be attracted, abſorbed, and at the ſame time diſſolved thereby, ſo 
as to ſtimulate the inteſtines, and cauſe them to diſcharge their 
contents; the ſcent whereof will then be exceeding fetid. And this 
property perhaps it is, that renders it ſerviceable in the plague, and 
other diſtempers proceeding from an alkaline cauſe, But in thoſe diſ- 
eaſes which are owing to an acid in the body, it ſeems to act no other- 
wiſe than by its weight, which may ſometimes ſtimulate, tho its effects, 


in this caſe, generally prove inſenſible. 
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1. JPON a quantity of ſulphur diſſolved, in fixed. alkali, aſter the, mar- 

Ae, of the. bundyed and thirty fifth proceſs,.. and reduced to a dry 


* 
* 


powder, Pour a ſuitable, propertion hure alcohol of "wine, and there wil tut 


Nanti) be made a fine golden 2 .of ſulphur, which \by ſtanding, euen in 
the cold, ill gradually; become deeper; and much. more. ſo, if the containing glaſs 
be ſhook. . When; this quantity of alcehot is impregnated with the ſulphur, 
it may be. poured offs, and freſo put on, till it will uo longer timge it ſelf upon the 
mineral; and hythis means there, will be obtained an actual and genuine tine 
ture of ſulphur. ; :Tyhoies. ni aSeme 
2. Many chemiſts have denied the poſſibility of extracting a true tine- 
ture of ſulphur with ſpirit of wine; and indeed that ſpirit, unaſſiſted 
with fixed alkali, cantot effet it by long digeſtion. ./ But our preſent pro- 
ceſs ſhews us, that ſulphureous bodies, once opened by fixed alkali, may 
readily be made into a tin&ure ; and allows us to conclude, that when- 
ever a mineral or metal, calcin'd with. fixed alkali, gives a deep red 
tincture with alcohol, this tincture is owing entirely to the ſulphur ad- 
hering to the metalline or mineral body... Had the Elector of Cologn 
underſtood this, he would never have paid ſo generous a price to that 
ſubtile alchemiſt who put ſuch a tincture upon him for aurum potabile; 
tho, the better to carry on the cheat, he actually employed ſome gold in 
the preparation, which he could eaſily recover again. The method it 
ſelf we have formerly hinted, and in ſhort was this: he took gold, 


antimony, and ſalt of tartar, and fuſed them together; then, after the 


Medicinal aſe. 


maſs was cold, he poured alcohol upon it, which immediately drew 
out a tincture, in all reſpects, like that of our preſeat proceſs ; the 
ſulphur of the antimony being here alone diſſolved by the menſtruum; 
for which purpoſe it was previouſſy opened by the ſalt of tartar; the 
gold remaining all the while untouch'd. And this is the foundation 
origin of all the red tinctures hitherto prepared from metals. 

3. All the ſulphureous tinctures obtained in this manner, are very 
drying, healing, diſſolving, and aperitive ; on which account they may pro- 
perly enough be given in ſuch diſtempers as proceed from cold, aqueous 
cauſes, and where the fluids are mucous or too viſcid. Dr. Milis, in- 
deed, commends them in phthiſical caſes; but they ſeem too hot and 
drying for that purpoſe, eſpecially if an ulcer be actually formed in the 


lungs. | | 
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 __PROCESS CXxXxVIl. 
Exbibiting the manner of making Syrup of SULPHUR. 


4. Iſolve of ſulphur, incorporated with fixed alkali, after the manner of me proceſs, 
the hundred and thirty fifth proceſs, in about eight or ten times 4 wh 

own weight of Fair water; filtre the warm ſolution, and boil it up to the con- 

fftence of a ſyrup, with an equal, or a double weight of ſugar. __ 

2 This experiment ſhews us a method of rendring ſulphur potable ; u. fes. 
and at the ſame time inſtructs us in the nature of the lixiviums to be 
gained by means of fixed alkali from metals; and the method of purifying 
ores or metalline glebes. If pure ſulphur, without addition, were, for 

ears together, to be digeſted or boiled in water or alcohol, it would never 

diſſolved thereby: but if it is firſt fuſed with ſalt of tartar, it rea- 

dily affords a high tincture, or rich ſolution, with them. And all the 

tinctures gained from metalline ſubſtances, firſt fuſed with fixed alkali, 

are of this kind; not that the menſtruum, as ſome would have it, dra ws 

out the ſulphur of the metal; but only diſſolves the external ſulphur, 

which is always apt to cleave thereto. In like manner, when any me- 

talline glebe or ore is to be purified, and reduced to the form of 

metal, the uſual way is firſt to roaſt or torrefy it, then grind it to 
powder; and laſtly, either to fuſe it, as we lately mentioned, with 

thrice its weight of fixed alkali, which incorporating with the light, 

ſulphureous part of the ore, leaves the heavier metal at the bottom of 

the crucible ; or elſe, after the manner of the preſent proceſs, to boil 

it in a ſtrong lixivium of quick-lime or ſalt of tartar, which will like- . 

wiſe diſſolve away the ſulphur from the metalline part. gs 

3. This ſyrup of ſulphur was Dr. W/iks's pectoral, or great ſecret for Medicine! vir- 

coughs ; which he highly commends even in caſe of the phthific and 41 

ulcerated lungs : but, like the tincture of ſulphur before-mentioned, it is | 

very deſiccative as well as healing to the body; and therefore ſeems only 

proper for this diſtemper in moiſt, cold, or phlegmatic habits, or when it 

proceeds from defluxions, catarrhs, or ſuch kind of cauſes. I have often 

uſed it, however, in theſe caſes, but could never obſerve any conſide- 

rable effects it produc'd : which poſſibly may be owing to the difference 
of climate, or conſtitution of the inhabitants, between England and 

Holland. But I ſhould never employ it in hot diſtempers, dry coughs, 

ulcerated lungs, and aſthma's; as believing it, in theſe caſes, very pre- 

judicial. It may, perhaps, be made more pectoral, and fitter for ſome 
purpoſes, by uſing ſyrup of hyſſop, inſtead of ſugar, in its compo- 
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PROCESS CXXXIX. 
Exhibiting ibe ſolution of '$ULP HUR, or the preparation fr 
Ts , Balſam, with expreſſed oils, 


* 


/ 


pot, add three' or four parts "of oil- olive, 2 2 x7 95mg - an 
er over a Jojt fare, for the 


1 Jpace of an hour,” or till the ſulphur, which is apt to remain in ion at the 

bottom, be totally diſſolued and united with the oil into a red balſam, called 
the name of Helmont's balſam of ſulphur. © © © 

2. Here we ſee that * J readily diſſolvable in groſs oils ; which 
ſhews the general method of preparing the balſams thereof; and gires 
us another method of ſeparating ores or metalline bodies from their 
external ſulphur. Thus antimony, for inſtance,” being reduced to poy- 
der, and boiled in oil, will be” freed of its ſulphur, which is now 


formed into a balſam. And this may be ſufficient to let us fee, that 
all the balſams gained after the ſame manner from metals, are no more 
at bottom than balſam of ſulphur; being very improperly called the 
balſams of the metals from whence they were gained, '. © © 


Medicine vir- 3. This balfam is recommended both for external and'internal uſes, as 


being warm 4nd pe in caſe of wounds, ſanious ulcers, fiſtula 8, Cr. 
and curative even of ulcers in the lungs. Himom particularly crys it up 
in all diſeaſes of the breaſt, But I cannot at all approve of it as an 
internal medicine; becauſe it is certainly of a very difagreeable taſte, 
and leaves ſuch a "nauſeous impreffion upon the tongue 4s is hard to 
be got off again. Beſides, the oil it is made of being very grofs, it 

may be apt to cauſe obſtructions in the lungs: and I ave frequently 
found, that upon giving this kind of balſam in phithiſical 'caſes, the 
fever and other ſymptoms have been increaſed, and the appetite de- 
praved. But as an external remedy, it is doubtleſs very ſerviceable in 
wounds, ulcers, c. which ſeems to have given the occaſion. of its be- 
ing likewiſe applied as an internal in ſimilar caſes. 
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Erxbibiting the method of diſſolving SULPHUR. in djftilld 
ous, or of preparing Ballamum Sulphuris terebinthinatum. 


1 O a proper quantity of the flower of ſulphur, put into a tall glaſt 
Pour four or fix times its own weight of fine athereal oil of turpet 
tine, and boil them together for the ſpace of eight hours; during which time 


a. large part of the ſulphur will diſſolve with an audible noiſe ; but — 
L rea 


„ 


& 


wt. 


erable portion remaining, like melted pitch, at the N 


the ſulphur before ſuſpended therein. 
2. 


are more capable of making a ready and thorow ſolution of ſulphur, 
than the ſharp and ſubtile; ſo that alcohol, which is an oil exceed- 


afferds, 


ingly ſubtilized, will not touch it at all; whilſt. it readily unites with - 


the thick, heavy oils, gained by expreſſion, as that of linſeed, for in- 
ſtance. Whence we may lay it down as a rule, that this kind of ſolu- 
tion is according to the denſity of the menſtruum employ et. 

3. This balſam being — hot and penetrating, ought to be uſed 
with caution; or only in cold and aqueous caſes or conſtitutions. When 


Medici 
f the 


0 
tion. 


given internally, it operates with great expedition; as is manifeſt by the 


change it preſently makes in the and ſcent of the urine aud ſweat. 
A few drops thereof, drunk in a glaſs of wine, will immediately give a 


ſcent of violets to the urine. But I prize it more as the product of a 


chemical experiment, than as a medicine; becauſe we have always ſome 


miſchief to apprehend in the body from thoſe fat ſubſtances which are 


able to make a ſolution of ſulphur. On which account it is ill judged 
of ſome chemiſts to recommend this balſam, before all other medicines, 
in the cure of the ſtone or gravel ;: tho it muſt be acknowledged dinretic 
and aperitive. But if there be any inflammation in the bladder or 
kidneys, or any tendency to a fever, it may: prove very prejudicial ; and 
in contrary circumſtances perhaps as ſerviceable. This is certain, that 

it may be — with much greater ſafety than internally. It 
is a good dreſſing for foul, ſanious ulcers, in tendinous or nervous parts 

of the body; being applied warm. But here alſo it will prove perni- 
cious in caſe of inflammation. 3 


4. The different ſolutions of ſulphur are readily conrertible into va- wy: © 3 
rious kinds of balſams, by mixing with them the eſſential oils of par- and improve ir. 


ticular vegetables, to take away their natural odour, and give them a 


new one; from which alteration they generally receive their names. 


Thus aniſated balſam of ſulphur is made by adding ſo much eſſential 
oil of aniſeeds thereto, as may give it the predominant ſmell and taſte 
thereof. And the like addition may be made of the oils of amber, 
cloves, &c. ſo as to form balſams of ſpeciſic qualities and virtues, Or 
the like may be done by originally diſſolving ſulphur in proper me- 
dicated oils, prepared by infuſion, coction, - diſtillation, or otherwiſe, 
from ſuitable ingredients, in the manner of our preſent proceſs. 
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Shewing the method of diſhiving Balſam of SULPHUR 


= The proceſs. | 1. | 0 HE terebinthinated balſam of ſulphur of the preceding proceſs, add 


thrice its weight of alcohol, and by ftrongly ſbaking the containing glaſ;, 
they will preſently mix into an alcoholiz.ated balſam of ſulphur ; a ſmall pr 
portion of the ſulphur afterwards falling to the bottom. But by: long digeſting 
them together, the ſulphur will intimately unite with the alcohol, and the «il 

T turpentine fink to the bottom of the velſel. 8 1. 
its uſe. 2. Hence we are furniſhed with another method of diflolving ſulphur 
in alcohol; and by that means of drawing fulphureous tinctures with 
it from antimony, and other ſemi- metals; namely, by boiling them 
— firſt in oil to extract their ſulphur, which may afterwards, by digeſtion, 

be taken up with a pure inflammable ſpirit.  — ; 


| Medicinel vir- 3. This balſam is greatly commended in all ſanious and purulent 


ab- pee. ulcers ; or where matter ought preſently to be diſcharged, or its afflux 

T0 be ſtopped ; as in all wounds of the nerves, tendons, joints and 
lymphaties. A few drops thereof, applied hot, will dry up the humors, 
and give ſtrength to the part. It is likewiſe ſucceſsfully uſed in large 
gun-ſhot wounds, fiſtula's, &c. and powerfully prevents gangrenes or 
mortifications. FF et RB 7 


bo RICE Soho, 
 Exbibiting the preparation of the Soap of SULPHUR. 


The proceſs, . FF inſtead of the oil-olive uſed in the common preparation of ſoap, the 
[© 0 balſam of ſulphur prepared either with expreſſed oil, as in the hundred 

| and thirty-ninth, or oil of turpentine,” as in the hundred and fortieth proceſs, bt 
boiled up to a due confiflence, with the flrong lixivium of ſalt of tartar, 

there will he obtained an intolerably fetid and fiery ſoap. © | 

Ks wſe, 2. Theſe ſoaps, tho cried up as an univerſal medicine by Helmon, 
who firſt prepared them, and Sarkey, are by much too ſharp, cauſtic, 

and nauſeous for internal uſe ; whence Iam inclined to think they nei- 

ther of them had any experience of their virtues. For my own part, 

I cannot heartily recommend the internal uſe of ſulphur, in any quantity, 

after what manner ſo ever it is prepared. The chemical uſe, then, of 
this experiment, is to ſhew that foſlil ſulphurs are reducible to ſoaps. | 


PRO 


PROCESS CXX In. 


| Exhibiting the Generation of SULPHUR from oil of vitriol 
+ and oil of turpentine. at 


1. W- TA a proper quantity of ol of turpentine, put into a cucurbit, care- The ech | 


fully, and by flow degrees, mix an weight of ſtrong oil of vi- 
triol ; the veſſel wherein the mixture is made being firſt heated and placed in 


261 


a chimney, to carry up the noxious fumes : a. great ebullition, and confiderable 


degree of heat, will enſue upon every aſfuſion, with a. copious, red fume, and 
ſometimes even the flame of ſulphur. When. the whole quantity of oil of vitriol 
is poured on, and the ebullition ceaſed, gently diſtil the mixture in cloſe veſſels, 
and a ſand- heat, and there will come over an oil exceedingly like petroleum; 
a black, pitchy, or bituminous ſubſtance remaining at the bottom of the retort, 


fufible by beat, brittle in the cold, burning away in a blue flame, and both in 


taſte and ſmell like ſulphur. And if this bituminous matter be carefully 
dried, and urged with a ſtronger fire, it will ſublime into true, yellow, inflammable 
ſulphur ; but more fetid than the natural. | 

2. The mixture of the two oils requires a good deal of caution ; for if 
too large a quantity, or more than a few drops, be poured on at once, 
it might endanger the breaking of the veſſel, the firing of the liquors, 
and, by the fumes they afford, the ſuffocation of the operator; the 


The Cautions 
to be obſerved 
in t. 


mephitical exhalations in this operation being near of kiu to thoſe of the 


Grotta de cani, not far from Naples. The diſtillation, likewiſe, requires 
to be made with care; leſt the matter, by blocking up the neck of the 
retort, ſhould occaſion 'the veſſels to burſt ; or the lute cracking and 
admitting the air, ſhould ſet the matter on fire- 


. This experiment does not only fucceed with oil of turpentine, but The d S 


alſo with any other vegetable oil, or unctuous matter; whence we ma 
draw this general concluſion, that any ſtrong mineral acid, mixing wit 
any fat or unQuous vegetable, will form a bituminous or ſulphureous 


; * 


ſubſtance. And in this manner frobably it is, that ſulphureous and 


bituminous bodies are formed in earth ; the. univerſal mineral acid 
being ſometimes mixed with petroleum, and ſublimed in proper caverns 
by the ſubterraneons heat. This is certain, that as by reſolution we 
formerly found ſulphur diviſible by fire into a combuſtible oil, and an 


uninflammable acid ſpirit; ſo now by compoſition we find it may be 


wade by the joint union of a vegetable oil and a mineral acid. 


, 
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PROCESS 
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Exbibiting the Generation of SULPHUR from oil of vitriol 


A 


The proceſs, 1. To one part of ſtrong oil of vitriol, put into a warm glaſs retort, and 


ſet under a chimney, carefully, and by ſmall quantities at a time, add © 


thrice its weight of alcohol ; and when the heat, ebulſition, and noxious fume 
occafioned by the mixture are ceaſed, ſhake the glaſs, and diſtil the liquor with 
a gentle heat into a capacions receiver; the juncture of the veſſels being wel 
* Upon this, the whole place will immediately be filled with the ſweet ſcent 
of the male ſout hernwood, which however is afterwards very ſuffocating and offenſy, 
to the lungs; in the mean time there will come over into the reteiver a ſtueet ſpirit 
. of vitriol, but of a ſtrong ſulphureous ſuffocating odour ; leaving a black, pitch, 
bituminous matter behind it, "which in every reſpett appears to be ſulphur ; and 
accordingly, by a ſtronger heat, will ſublime into flowers. © 
The caution i# 2. Great caution is to be uſed in this as well as the former proceſs, to 
require avoid the noxious fumes, which ſo contract, or otherwiſe affect the lungs, 
as to prove ſuffocative, or cauſe a violent coughing that cannot in a 
J — 8 e e 
* z0n 3. The liquor that comes over in this proceſs ſeems to be the ſweet 
TY ſpirit of vitriol, or Lulhjs water, the fragrancy whereof is ſo much talked 
of by the ancient chemiſts; for if it be diſtilled in any conſiderable quan- 
tity, its ſcent will be diffuſed all around to a great diſtance from the 
houſe where the operation is performed. Whence it is by ſome of them 
ſaid to draw the birds of the air together by its odour. 
| 22.7 the fre- 4. The operation it ſelf informs us, that a very ſubtile oil, ſuch as pure 
| alcohol is, may by means of an acid be converted into actual ſulphur ; 
which therefore cannot with any colour of reaſon be expected to contain, 
or be readily convertible into metal. | 


+ PROCESS cu. 
+ Exhibiting the preparation of Lac Sulptuzis. | 


The proceſs. I. 12 acid liquor be mixed with the tincture of ſulphur, prepared with 
fixed alkali and alcohol, in the manner of the Le thirty ſeventh 

proceſs, its red colour will immediately be changed to white ; and upon this, 

4 ſubſtance will be precipitated to the bottom of the veſſel, which when waſbed in 
| — and dried, is by the chemiſts called Lac Sulphuris, or the magifter) of 


2+ The 


* 


Puuh apen Fart, 2863 


2. The experiment will likewiſe ſucceed in an aqueous ſolution of 7s fe. 
ſulphur, firſt united by fulion with fixed alkali; and many chemiſts have 
ſtrangely pleaſed themſelves with ſuch a preparation, conſidered as a 
medicine; imagining that, nothing could withſtand its force. Bur the 
rincipal uſe We make of the proceſs, is to ſhew that all ſulphureous 

foſſils, opened by alkalies, or diſſolved in ſulphureous menſtruums, ma 

preſently be turned white, and precipitated by acids. And this. is alſo 

the caſe in the red tinQures gained from metalline or other mineral 

bodies; as particularly in the deep tincture of antimony, which may | 

thus inſtantly be turned white, and have its ſulphur thrown down to - 


the bottom of the containing veſſel. 


* 


ory of METALS. 


T's E treatment of metals ought, in a juſt and methodical courſe 8 6% 


* 1 : 1 
. 1 — 
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CHEMICAL His 


of chemical operations, to precede the treatment of ſemi- metals, icralk. 
as being much more ſimple and tractable than they; for ſemi · metals are 
a mixture of heterogeueous parts along with ſuch as are truly me- 
talline. And thereſore, in order to know what metal they contain, we 
muſt firſt be brought acquainted with metals themſelves : an ample 
deſcription whereof, with all that relates to their purification, and fitting 
for chemical uſes, we have formerly delivered in the ſecond part, or 
Apparatus; to which, therefore, we here once for all refer, to ſhorten 
the remaining part of our buſineſs, inſtead of repeating the like account 
at the head of the ſeparate hiſtory of every metal, . 


CHEMICAL HISTORY of IRON. 


WE ſhall begin our chemical examination of metals with iron, be- rarrodudzon ro 
cauſe this, of all the number, approaches the neareſt to à yes 170, BH of 
getable nature, and is moſt manageable ; as may appear from the facility 

and readineſs wherewith it diſſolves, and becomes one with other bo- 

dies. And in the ſame order we 2 on with the reſt of the 

metals, according as they approach neareſt to this in their nature, or 

eaſy and commodious manner of treatment; which being here obſer red 

once for all, will ſave us the trouble of frequent repetitions, that might 3 
otherwiſe be neceſſary to keep the reader in mind that we ſtill pro- 

ceed in the ſame geometrical method hitherto followed. 
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The proceſs, 


Proceſſes upon Foſſils. 
PROCESS CXLVE _ 
Exbibiting the preparation of the Vitziol of IRON. 
by PON, anti lean and bright 2; 0 from, laced in a coru- 
. _ 4. 24 fu made ho to — 2 —— — — . 4 


or a double weight of ſtrong oil of vitriol, and no remarkable efferveſcence or 
ſolution will enſue; but proceed to add gradually about three or four times as 


much warm water as there were filings of iron employed, and immediately a 


O, 


\Virtnes and 


ſtrong ebullition and a confiderable heat will ariſe, together with a ſmell of ſul- 
phur or garlick, like that obſervable in mines, or particular mineral waters ; 
and thus a perſect diſſolution of the metal may. gradually be effected. Abit 
which time, the liquor is not acid, but of a ſweet, vitriolic, or ſtyptic taſte; 
the ſharpneſs of the oil of vitriol being Far deftroyed by the metal. But if 
any confiderable quantity of the iron ſhould remain undiſſolved at the bottom, 4 
few more drops of oil of vitriol may be added; and on the other hand, if the 
ſolution ſhould be total, it will be proper to add a little more filings, to prevent 


any predominating acidity of the oil of vitriol. When the ſolution is thus nicth 


adjuſted, the green-colouyed liquor is to be filtred and evaporated to a pellicle, 

over a gentle fire; after which, being ſet in the cold, it will ſhoot to the bottom 

and fides of the veſſel, in the form of green, tranſparent cryſtals, called by the 

name of ſugar, magiſtery, ſalt, or vitriol of iron; being fufible at the fire, and 
dillolvable in water. | 


— a u 2. This is the general method of rendring metals potable, or calcining 


them by moiſture, as it is called, and gaining their vitriols; which ap- 
pear to be no other than the metals #hemſclves, united with a certain 
proportion of acid and water, and thereby formed. into tranſparent cryſtals. 
And it is remarkable, that they all, in diſſolving, ſmell ſtrong of ſulphur : 
from whence we may have a criterion for judging of the ſucceſs of 
mineral waters, when drank medicinally ; for if upon taking any quan- 
tity of the chalybeate water of a medicinal ſpring, the eructations ſhould 
have the ſmell of ſulphur, it will be a plain indication that there 1 
ſome acid humor in the body, which makes a ſolution, or mixes wi 
the iron in the water; and conſequently, that the drinking of ſuch wi 
ter is likely to cure the diſtempers producible by ſuch an acid. It is 
alſo very remarkable, that if this proceſs be performed in a tall glals, 
the fumes which aſcend to the mouth thereof will readily take fire at 
@ candle, and go off like gun- powder, with flame and exploſion- 

3. The vitriol of our preſent proceſs is the baſis of all the black 


pr Ran fro Kinds of ink, and eſteemed an excellent diuretic and aperitive may 


cine, and a great deſtroyer of worms in the firſt paſſages. Its m 0 
cinal virtues it has partly from the metal, and partly from the acid 0 
the vitriol. When taken in a conſiderable doſe, it proves purgati de, 


I 


and if in a larger yomitive, Diſſol ved in a large proportion of fair * 


as in the quantity of a grain to a pint, it ſo perfectly reſembles thoſe 
of the SE as ſcarce - all to Ra THT bo from them, eſpecial 

if mixed with a drop, or leſs, of oil of vitriol. But if it be mixed 
in too large. a quantity with the blood, tis ap t to coagulate and turn 
it black; as alſo to render the ſmall fibres of the body dry and criſpy.: 
on which account it is an excellent ſtyptic, corroborating, and deficcative 
medicine, when properly uſed. But if it be made With tog large a 
roportion of the acid, it may become prejudicial when uſed internally. 
n ſome caſes we find that crude iron is a ſafer, and more effectual me- 
dicine, than when. joined with acids; as particularly in the green-fick- 
neſs and the like. Helmont obſerves, that all ſuch peripneumonical. per- 


\ 1} 


ſons as make uſe of vitriolic waters, die; the vitriol turning to oaker 


in their bodies; and the water taken along with it coming away clear: 
oaker being nothing elſe but the calx of iron. Hence we may learn, 
that when any chalybeate waters depoſite a yellow ſediment, they are 
no longer fit for uſe as having now loſt their moſt medicinal, part. 
t {IT 21 l 
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Exhibiting the peparation of Ludovicus r Tintture, or potable 


Vitriol of IRON. 


# G > © 

. 5 

1 
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1. PAK E equal quantities of the pure vitriol of iron, -and.cryſtal: tartar, The proceſs 


reduced to powder; boil them together in an open glazed veſſel, with 
wenty times their un quantity of fair water, to the confiſtence of honey; then 
put this thick maſs into a tall glaſs, and pour upou it about twelve times its 
weight of ſpirit of wine, once reftified, and boil them together for four and 
twenty hours, er longer, and there will appear on the top a red tinfFure, which, 


iron. 


acid. 


3. This tinQure of iron, which has its name from Daniel Tudovicus Virtues and 
who deſcribes it in his treatiſe of pharmacy accommodated to the 1 


modern practice, is, we ſee, a ſolution of the vitriol of iron, and the 
body of tartar, in ſpirit of wine; and therefore an admirable ſtimu- 
lating, aperitive, detergent, and relaxing medicine; good to cleanſe 
the firſt paſſages, and to deſtroy worms therein; being taken in the quan- 
tity of ſixty d th a glaſs of French wine, upon an empty ſtomach 

ſixty drops, with a glaſs of French wine, upon an ee Bomach 
and the doſe repeated at the diſtance of an hour or more. It is 11 en iſe 


2 


ſerviceable in too great a laxity of the fibres, in the ſcurvy, a begin- 
ning dropſy, weakneſs in children, and particularly in the Tickets. It 
may alſo be uſed with ſafety and r in leucophlegmatic habjts, 


a 


being decanted from the faces, is Lydovicus's tinttyre, or potable witriol of © 


. 
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The proceſs. 


Jes mature. 


ſes. 


_ Proceſſes upon F 
the green-ſickneſs, hyſterical and hypochondriacal diſorders, and the va. 
rious kinds or degrees of the jaundice. In ſtrong conſtitutions, it may 
be taken in the quantity of two or three drams for a doſe; drinking 
ſome convenient liquor at the diſtance of half an hour after it. And 
thus it may be continued for two or three weeks together, the patient 
uſing proper exerciſe, as riding, walking, or the like; by which means 
it will be made to act as a purgative, and turn the excrements black, 


And it has this advantage to recommend it, that it is not apt to be 


precipitated into an aſtringent calx, or crocus in the body. In ſhort, 
it may. be uſed to Ne Ig in all thoſe caſes where the preparations 
of iron are proper, The beſt way of preſerving. it for this purpoſe, is 
to keep it upon its own fæces, and pour it off from them by a gentle 
inclination of the veſſel, at the time of ufing it; becauſe, by ſtanding 
thus, it daily diſſolves more of the metal lodged in the fæces, ſo that 
the older it is the better it becomes. It is a caution proper to be 
obſerved during the time it is uſed, to refrain from ming alkaline 
ſpirits, as ſpirit of hartſhorn, or the like, which might prevent the 
effect thereof. JD ow AS ES 1h. 0 oe. 


PROGRESS CXL VIII. 
Exhibiting the reduction of the Vitriol of IRON 70 4 Cale er 


+ Crocus; or the preparation of Crocus Martis aſtringens. 


1. ff oy K E any quantity of vitriol of iron, gently dried and reduced t. 
powder ; put it into a clean crucible, and expoſe it to a ſoft fire, that 
only the aqueous. part thereof may exhale; upon which the vitriol will he it 
green colour, and begin to grow wpake and white ; and, being removed from th! 
fire, and preſerved in this ſtate, it is called the white calx or powder of ir 
Upon increaſing the heat, the matter will fuſe, and, when cold, turn to a ſolid, 
greyiſh maſs ; which is likewiſe called iron, or the vitriol of iron, calcined w 
whiteneſs. Increaſe the fire again, and keep the matter ſtirring till it entirel 
ceaſes to yield any fumes at al; the lighter acid it ſelf being hereby driven 
eff, it will now be reduced to a perfeftly dry, red powder, called the red calx 
of iron, or Crocus Martis aſtringens. | 1 
2. The production of this proceſs is likewiſe called by the Arabic 
word Colcothar, which ſignifies the fame with red calx, being the mo 
violent aſtringent obtainable from iron; a portion of the heavier 2c! 
of the oil of vitriol ſtill remaining united to it, notwithſtanding the 
ſtrong fire that acted upon it in the operation; from whence proceed 
its great ſtypticity. But if the calcination be very long continued, 
with a violent fire, ſo as to drive off all the acid parts adhering d 
the matter, it will at length be reduced to iron again. 
3. From hence we ſee, that metals brought by ſolution, or liquid cal- 


eination, as *tis called, into the form of vitriols, are fuſible with : — 
| 2 | e 


= Proceſſes upon Foſſils. 
degree of heat; when, loſing their aqueous parts, they at the ſame time 
loſe their tranſparency, and become white or grey. Whence it may 
plauſibly” enough be conjeRured, that the tranſparency of ſuch cryſtals 
depends upon the water they contain; or that they actually require a 
certain quantity of aqueous matter to make them what' they are. This 
likewiſe furniſhes us with a method of reducing metals to powder, and 
afterwards' of converting that powder to metal again, by means of no- 
thing but heatand acid. And as in this operation, the longer the mat- 
ter is detained in the fire, whilſt any acid remains mixed therewith, the 
redder and ſtronger it becomes; this ſhews us how bricks ought to 
be managed in the kiln, to make them durable, and give them the 
colour moſt pleaſing to. the eye; for tis the iron they contain that 
makes them turn red in the burning. Our proceſs, likewiſe, lets us 
into the nature and generation of the ruſt of metals; for theſe being 
expoſed to the action of the air, and the acid particles which con- 
tinually float therein, their ſurface will neceſſarily be corroded by them, 
and turned into a vitriolic ſubſtance z which afterwards, by the action 
of the ſun, or of the warm air, being deprived of its acid, a calx or 
ruſt is of courſe formed upon the ſurface of the metal. 


4. This colcothar, or calx-of vitriol thus obtained, is of a wonderful Medicinal = 


of the pro- 


ſtyptic virtue, and will inſtantly ſtop all kinds of hæmorrhages; being 


a 
| 2 | 
% WS 


applied, upon a little cotton, to the mouth of the ruptured veſſel, which dude. 


it immediately purſes up, coagulates the blood in contact with it, and 
ſtrengthens the part. Lad on this account it is ſucceſsfully uſed in ſanious 
ulcers, attended with a large flux of matter, or fungous fleſh ; being 
mixed, in a moderate proportion, along with other materials. 


PROCESS CXLIX. 


Exhibiting the method of running IR ON into oil; or of pre- 
paring Oleum Martis, per deliquium. | | 


I, XPOSE the red calx of iron, in an open glaſs diſh, to the moiſt, ex- The * 


ternal air, and it will run per deliquium into a groſs, thick, unctuous, 
and exceeding red liquor, or kind of oil, confiting of the acid of vitriol, the body, 
of iron, and the aqueous particles of the air. | 


2. This is a general method of obtaining the oils of metals, or of con- u raicnale. 


verting their ſubſtance into what we commonly call by the name of 
dil; the rationale whereof, tho it may at firſt appear very difficult to 
aſſign, is no other than this. The moſt fixed and dry part of the acid 
of the oil of vitriol, remaining in the calx of the metal, being no leſs 
attractive of moiſture than the fixed alkali of vegetables, readily im- 
bibes the aqueous humidity of the air, by which it is diffolved, and 
made again to act as a menſtruum upon the metalline part of the calx. 
But as the air contains numerous other particles, as well as ſuch as are 

| 211 aqueous, 
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N aqueous, thoſe alſo ſometimes mixing with the calces of metals thus 
expoſed, will effect ſurprizing alterations therein, perfectly change 
their nature, and make them volatile; eſpecially if the operation be 
frequently repeated, by drying the ſolution; and expoſing the pow der 
again to the action of the air, which thus greatly opens ànd  yolatilizes 

the body thereof. 7 S057, en eee 
Virtues of the 3. This oil is a greater ſtyptic, eſcharotic, and aſtringent, than the 
trodutio®, calx of iron it ſelf, prepared in the manner of the preceding proceſs; 
— may be uſed much after the ſame way, to 2 the ſame pur- 


Exbiliving the Preparation of Baſil Valentine's golden Tintture 
IRON, with the dulcified ſpirit of ſea-ſalt. 


The proceſs. 1. I F upon the oil of the preceding ' proceſs, again reduced by inſpiſſation t 
12 calx, or the red calx or crocus of vitriol per ſe, three or four 
© times its quantity of the ſweet ſpirit of ſea-ſalt * be digeſted for a: while, in a tal 
 - glaſs, a golden or true metalline tincture will thereby be produced; the calx it 
elf remaining undiffolved at the bottom. e 3913111 oe 
Its nature. 2. This tincture is exceeding rich in the virtues of iron; on which 
account, it is faid by Tachenius to contain the true ſulphureous ſoul of 
; that metal. The ſmalleſt enge will make a black, atramentous 
. liquor with the tincture of galls; which ſhews how richly it is im- 
pregnated with iron: yet, which is ſtrange, almoſt the whole body of 
the metal remains untouched by the menſtruum. Bafil Valentine, the 
authot᷑ of this tincture, who has treated 9 obſerves that 
the aſtringent crocus of iron is totally diſſolvable in ſtrong ſpirit of 
ſea · ſalt; but gives out only its ſoul in the dulcified kind of that ſpirit. 
This is certain, that Whatever be the tinging matter, a gold- coloured 
tincture is actually produced: and in the ſame manner a tincture may be 
drawn from gold, firſt diſſolved, reduced to a vitriol, and calcined; the 
noble metal loſing nothing but its colour in the operation. And one 
might be tempted to believe, that this golden tincture of iron was really 
the aurum potabile of the antient chemiſts; of which they write in this 
"concealed manner. Join me to my ſiſter, and the effect of our con- 
4 junction will be a green offspring, a hermaphroditical ſtone, of which, 
by means of ſalt, may be made a golden tincture, or potable gold.” 
Which ſeems plainly to denote the formation of green vitriol from 


* The ſweet ſpitit, as it is called, of ſea -] digeſting, or diſtilling it with ſpirit of wine, 
ſalt, is prepared with ſpirit of ſea-ſalt, in the | in the manner of the hundred and ewenty-fourth 
fame manner as the ſweet ſpirit of nitre is from | proceſs. 2 | 
Krong ſpirit of nitre; viz, by mitigating and | 

| 8 9 Sy iron 


* 
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iron and oil of vitriol, which vitriol, with ſpirit of ſalt, affords us the 
tincture of our preſent proceſs. | 


3. This golden tincture of iron has great medicinal virtues ; a few Medicinal vir 


tues of the 


drops of it being taken upon an empty ſtomach, in a glaſs of Þanih eden. 
wine, has wonderful effects in caſes of worms, and weak viſcera.” It 
ſtrengthens a weak ſtomach, gives tenſity to the relaxed fibres, cleanſes 

the prime vie; and when the body is languid and unactive, acts power- 

fully as a ſtimulus, and quickens the motion of all its parts; ſcarce 

any thing in matare being more friendly to the human body, more 
conſervative of all its powers than iron, or more preventive of t 

diſeaſes whereto tis ſubject. | 


PRO USS U 
Exhibiting the Solution or Tincture of IRON i Rheniſh ciαẽ,. 


1. IJ ON a parcel of clean and bright "filings of iron, pour about twenty Te proc cn. 
times their own weight f good Rheniſh vine, and boil them gently to- 

gether, in a tall glaſs, till they communicate a black tinfure, and the wine acquires 

a ſweetifh ſtyptic taſte, which is then to he poured off clear, and filtred for uſe. 

2, When the tincture is once poured off from the undiſſolved part at u au.. 

the bottom, if freſh wine be put on, and the proceſs repeated in the ſame | 
manner as before, the menſtruum will not now be ſo much impregnated 
as the former: whence this wine extracts a tincture without actually diſ- 
folving the metal. The like tincture may alſo be obtained by letting 
the menſtruum ſtand upon the filings, in the cold, for the ſpace of 
three or four weeks, the containing veſſel being ſhook between whules ; 
or till the tincture becomes ſufficiently black and rich. 1 
3. This proceſs ſhews, that iron is of ſuch a nature as readily to 2. 
Join it ſelf with the mildeſt vegetable liquors ; and being thus divided 
into exceeding {mall parts, and intimately united with them, it is no 
wonder if we find this metal in the bodies of plants, animals, and 
minerals; as it bas lately, by particular experiments, been diſcovered 
in the aſhes of ſuch bodies. bk 


4. The preſent tin&ure is the beſt and moſt efficacious medicine of Medicinal vir. 
all thoſe obtained from iron; being almoſt infallible in all thoſe diſ- n ge. : 


eaſes which proceed from mere laxity of the fibres, or coldneſs, ſluggiſh- «=. 

neſs, or inactivity of the juices. In effect, it will actually cure all the 

diſtempers that are curable by chalybeates. It may be taken in the 

quantity of half an ounce for a doſe, twice -or thrice in the day, ac- 

cording to the ſtrength of the patient, at ſuch times as the ſtomach 

Is moſt empty. I have my ſelf cured many deſperate caſes by means 

of this ſingle remedy ; and indeed it is capable of affording any man 

2 comfortable ſubſiſtence, if it were handſomely and judiciouſſy diſ- 

guiſed, as perhaps it might be with a proper rien 
ome 


| ſervice. 


The proceſs, 


Tts nature. 
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Proceſſes upon Foſſils. 
ſome ſaecharine ſubſtance, to render it pleaſant and' agreeable. This 

caution, however, muſt go along with it, that in caſe of hard ſwellings, | 
ſcirrhoſities, or predominant acid, it will rather prove hurtful than of 


PROCESS CLI. 


Exbibiting the Solution or Tinffure of IK ON in ſmall diſilld 
| FL megar. 


1. JF inſtead of the Rheniſh wine uſed in the preceding proceſs, twelve 

parts of ſmall. diſtilled vinegar be poured upon one of the clean and 
bright filings of -iron, and they be boiled together for ſome hours, there wil le 
obtained a rich, blood-red tincture, highly impregnated with the ſweet, ſtyptic, 
nauſeous taſte of the metal. | 

2. In neither of theſe two laſt proceſſes is there à perfect diſ. 
ſolution made of the iron, at all like what is effected by oil of vitriol; 
tho the ſpirit of vinegar operates much more powerfully than the Rhenjh 
wine upon it. | | e . 

3. The medicinal virtues of · this tincture are nearly the ſame with 
thoſe of the tincture made with Meniſo wine, but conſiderably ſtronger; 
ſo that twenty drops of this will anſwer to half an ounce of the other. lt 
is an admirabſe remedy for the rickets, as alſo againſt viſcid phlegm and 
worms in the bodies of children, operating without cauſing any diſorder; 
provided they be firſt purged with ſcammony and mercury. It may be 
fitted for this purpoſe by being boiled up into a ſyrup with ſugar, or 


mixed and given with any proper ſyrup, boiled to a high confiſtence. 


The proceſs, 


A few drops of this medicine taken every day in this manner, for 

ſome continuance, may prove very beneficial to young children; and 

recover them, when grown emaciated, pale, and feeble, to a florid co- 

lour and ſtrength of limbs. The ſame medicine is alſo of excellent 

ſervice in the diſorders proceeding from a ſuppreſſion of the menſes; 

__ vg in the quantity of a dram, once a day, upon an empty 
omach. | 


PROCESS CLII. 


Exhibitiug the d ublimation, Volatilization, and Solution of 
IRON, with /al-ammoniac. | „ 


1. AX E equal quantities of new and bright filings of iron and ſal. amm. 
niac, and grind them together in a glaſs mortar for a confiderable time, 
the longer the better, till they are reduced to fine powder ; then put this powder 


into a coated retort, fit on a proper receiver, and ſublime the mixture, * 
| i U 


-” 


due degree of heat in a ſand-firmace. The fo ſt thing that comes over will be 


a fiery alkaline ſpirit, ſharp, volatile, pungent, and almeſt ſuffocating, not un- 
like ſpirit of ſal- ammoniac prepared with quick-lime. Aſter this, white fumes 
ui riſe and concrete into flowers of ſal- ammoniac ; and, upon confiderably in- 
creafing the fire, into glebes of vurious colours, containing a large portion of the 
body of the metal; whence they are: called flowers of iron. And the operation 
being continued, with this degree of fire, till nething farther will come over, 


271 


there remains, at the bottom of the retort, part of the ſubſtance of the iron, ſo 


opened and abſolutely changed by the ſal-ammoniac, that when expoſed to the 
air it will ſwell, heave, grow ſpongy, almoſt fall into fermentation, and at length 
run per deliquium into a kind of oil. 

2. The ftrong, volatile, alkaline ſpirit, ſeems, on this account to riſe 
firſt in the operation, that the acid of the ſea- ſalt in the ſal-ammoniac 
being converted to acid, is forcibly attracted by the iron, which ap- 


Its nature and 


uſes. 


pears to be a kind of magnet with reſpe& to acids ; ſo that the al- 
kaline part is left at liberty to go up with the firſt degree of hear. 


And hence we have a general method of reducing all metals to flow ers; 
ſor ſublimation with ſal-ammoniac has the greateſt power of volati- 
lizing, opening, and diſſolving fixed metalline bodies. Whence this ope- 
ration is called the chemical peſtle; as effecting a more perſect ſolution 
of metals than any other method. On the ſame account ſal · ammoniac 
is called the key or opener, and by ſome the white eagle, which 
bears away the parts of metals with its wings. This proceſs, like wife, 
ſhews us another way to obtain the oil of metals per deliquium, as alſo 
their tinctures; for the remainder of our preſent proceſs, will, by di- 


geſtion, make an excellent metalline tincture with ſpirit of wine; and, 


zs well as the flowers, run into a liquor in the open air. In like man- 
ner may the vitriols of metals, reduced to a calx, be more eaſily ſublimed 
into flowers. And theſe flowers being diſſolved in water, will thereby 
be ſeparated from the ſalt, and left in their utmoſt degree of purity 
and perfection; in which ſtate they are fit for the more curious pur- 
poſes of chemiſtry or medicine. And according to Paracelſus, all me- 
tals are in a ſtate of death, till diffolved by a corroding menſtruum, and 
afterwards revived and quickned by this kind of ſublimation. 

3. The flowers of iron, obtained by this proceſs, are of a ſweetiſh, 
ſtypric, nauſeous, oily taſte, but of a very ſtrengthening and aperitive 
virtue, when uſed internally; tho they are apt to prove emetic or nauſeous 
upon the-ſtomach. They receive their virtues from the ſal-ammoniac, 
in conjunction with iron; whereby its body is ſo opened as to become 
of very great efficacy in the cure of the rickets, and capable of per- 
forming all, and perhaps more than Mr. Boyle has ſaid of the Ens Veneris. 
Taken in the quantity of a few grains, this medicine powerfully ſti- 
mulates the firſt paſſages, and proves of very great ſervice in all diſtem- 
pers ariſing from flaecidity of the fibres. | 
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PROCESS. CLIV. 


Exhibiting the. Calcination of IRO N, or the preparat jon of 
C.r.rcocus Martis aperiens, with Sulphur. 


The proceſs, 1. (7 RIND together equal quantities of clean and bright filings of iron, 
| . and flowers of ſulphur, into a fine, brown powder ; put the mixture 
into a ſtrong, earthen crucible, which being but lightly covered and placed in 
the fire, the ſulphur in burning, will, by its ncid, then ſet free, perfectiy diſ. 
ſolve rhe iron, and leave it in the form of a calx or powder ; called by the 
| name of Crocus Martis aperiens, or Chalybs cum Sulphure paratus. 
varied. 2. The ſame effect may be produced by grinding the iron filings and 
ſulphur together, and afterwards reducing them to a paſte with water; 
for this paſte being ſuffered to lie for about an honr in an earthen veſ- 
ſel, will conceive a great gegree of heat, which ſpontaneouſly ceaſing, 
leaves the iron converted into a crocus. Which experiment may ſerve 
to explain the phænomena of earth-quakes, and ſubterraneous fires. For 
if ſuch a mixture ſhould, as it eaſily may, happen to be made in the 
bowels of the earth, it would grow hot, take fire, and violently tear 
up whatever oppoſes its expanſion. | 
1 uſe. 3. This proceſs, which exhibits the method of dry calcina- 
tion, or Dr. Willifs way of preparing iron for medicinal uſes, gives us 
a general rule for calcining all kinds of metals, or reducing them to 
powder, by the aſſiſtance of ſulphur. But the iron thus calcined ſeems 
to be deſtroyed ; for it cannot, by the fire, be reduced to metal again. 
And as to the medicinal virtues of this preparation, I have always found 
crude iron more effectual. $7: | | 


CHEMTICAL HISTORY of LEAD. 
PROCESS Y 


Exhibiting the Solution of LE AD, or its converſion into Ceruſt 
by the fumes of Vinegar. 


| The proceſs, 1. DE T pure lead into thin plates, and ſuſpend them, by a proper cou 
trivance, in the head of a glaſs alembic, wherein winegar 1s to be 
diſtilled, or in any other place, ſo that they may be penetrated by the fumes of 


that liquor, which will thus corrode the metal, and turn its ſurface = a 
2 its 


„ * „ nee 
; "AS * 
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white, cruſty matter, or ceruſe, and afterwards drop down or diſtil into a 
ſweetiſh, ſaccharine liquor, without any acidity. This white, cruſty matter being 
beat or ſcraped off from the plates, they may be again expoſed to the vapour 
of vinegar in the ſame manner, and afterwards ſcraped or bruſhed as before, 
til, by repeated operations, the body of the lead is thus wholly diſſolved, or con- 
verted into ceruſe, or the common white lead of the ſhops ; which need only be 
dried, and reduced to a very white powder, to render it infipid, or fit it for uſe. 


4 
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2. This ceruſe is nothing more than the calx of lead, made by the h. nature,” 


acid of the vinegar corroding the metal; and may as juſtly be called 


the ruſt of lead, as rr is the ruſt of copper, or crocus Marti 


the ruſt of iron; all of them being the reſpective metals themſelves cor- 
roded by an acid ſpirit, that is afterwards totally or in part exhaled.; 


Whence we ſee how eaſy of ſolution the body of lead is, as yielding 


to a mild, vegetable acid; from which it alſo parts as eaſily. 


3. Ceruſe is an uſeful medicine, being a great dryer and abſorbent, abs gy | WL N 


when externally applied; but of a flow, poiſonous nature, when admit - . 


ted, in any quantity, into the body. It has wonderful virtues in drying 
up all running ſores, or draining ſanious ulcers; eſpecially where the 
matter they diſcharge is acid or ſaline. On the ſame account it is ſer- 
viceable in caſe of moiſt and inflamed eyes; eſpecially being applied 
in a dry form thereto. But in all diſorders proceeding from an alkaline 
cauſe, as the plague, certain kinds of fevers, &c. it is highly preju- 
dicial; and indeed ought ſcarce at all to be given as an internal medi- 
cine, tho in ever ſo ſmall a doſe. The miſerable people - who for gain 
daily aſſiſt in the preparation of this commodity, run a great 3 
their lives, and idem hold out for more than four years: they uſually, 
before that time, become phthiſical, and dye of an incurable con- 
ſumption. And this might give occaſion to the notion, that Saturn, 


the chemical name for lead, deſtroyed his children; as it does, the baſer | 


metals upon the teſt · What ſome time ſince happened in Germany, gives 
a ſad proof of the poiſonous quality of this metal: the avarice of ſome 


vintners having induced them to take off the too great acidity of their 
Rheniſh wine by means of white lead, which it does to great perfection, 


thoſe that afterwards drank of that wine, who were to the number 
of above a thouſand men, fell into a miſerable tabes, and died; which 
occaſioned this practice, for the future, to be made à capital crime. 
This preparation is likewiſe very pernicious, when long uſed as a fucus 
for the face. Indeed it gives a beautiful white for ſome time; but af- 
terwards brings on an odious paleneſs, quite deſtroys the natural co- 
lour, and ſometimes, by long uſe, brings on aſthmatical or phthiſical diſ- 
orders, and proves actually mortal. 5 105 | 
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Exhibiting the Calcination of LE AD, or its reduftion t 
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Minium, or red-Lead. 


* 


* 


5 NI a quantity of lead in a wide iron br unglazed earthen veſſel, 


and at firſt the face of the metal will appear perfectly ſmooth and 
polite, but ill afterwards grow dull, opake, and comract a pellicle or cruſt; 
which being taken "off with an iron ladle, a neu pellicle will be generated, aud 


cover the ſurface of the metal; and 'this being taken off as before, new pel- 


licles will ariſe ; and thus, by continuing the operation, the whole body of the lad 
may be converted into the like calx. I now this calx be put into a larger veſſel, 


expoſed to a violent fire, and there kept continually ſtirring with an iron rod, 


it will gradually. change its colour to grey, brown, and yellow ; and at length, 


5 by the farther action of the fire, wherein it it to be detained for ſeveral hours, 


Its effetts, 


Nature of the 


produftion, 


appear in the form of a vivid red calx, or powder, called by the name of mi- 
nium, red-lead, or cinuabar of lead, and, improperly, litharge. _ 

2. It is very remarkable in this operation, that the metal continually 
gains in weight as it changes its colour, ſo that when turned to mi- 
nium, it acquires no leſs than a twentieth part; that is, if nineteen 
ounces of: lead were to be treated in this manner, the red-lead would 
weigh twenty. This great increaſe of weight has generally been thought 
owing: to the fire, fixed by the operation in the body of the lead. And 
Sir Iſaac Newton conceives, that the red colour of the miniam is owing 
to the fire thus concentrated or lodged in the metal. But I cannot 
ſubſcribe” to this opinion, without diſtinguiſhing between fire and fewel. 


I have already proved, and experimentally ſhewn, in my public lectures, 


that fire is deſtitute of weight ; and conſequently this increaſe of gravity 
in the lead cannot be owing to fire, ſtrictly and properly ſo called; 


but perhaps it may to the parts of the ſewel employed in the opera- 


tion. This increaſe of gravity is the more remarkable, becauſe the metal 
always affords a conſiderable fume in the operation; whence one would 
expect it ſhould loſe of its weight. | D | 
3. Red-lead differs from litharge, in that the former is made per /e, 
as in the preſent experiment, oi mixing with other metals; where- 
as litharge is a frothy matter, that adheres to the ſides of the teſt, 
floats on the ſurface of lead when fuſed or cupelled with the nobler 
metals, and is therefore a more imperfe& or undigeſted minium, mixed 
with the droſſy matter of filver or gold, and of a paler colour than red- 
lead; and accordingly it is called litharge of gold or filver, as it 15 
obtained or thrown off in purifying thoſe metals. Either kind is, how. 
ever, capable, by violent ignition, of being brought into the form 


minium. 4 : i 


2 : 4 * 
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Te was minium, thus prepared, wherewith the Roman and Grecian la- try uſes ang 
dies tinged their nails and faces of a red colour; as we learn from Plautus virtues. 


' and other antient authors. But being of a pernicious nature, it ought 

to be uſed with prudence. Externally applied, it has much the ſame 
virtues with ceruſe. It perfectly dilly ves in linſeed oil, or oil-olive, 
by coction; and thus makes deminium, Which is an excellent plaiſter 
for chirurgeons, and one of the beſt remedies in uſe for the gout ; eſpe- 
cially if it be made with wax alone inſtead of oil, or other unctuous 


bodies. 411 f „„ Wd WF I 
Exhibiting the Solution of LEAD in diſtilled vinegar, or the 
Preparation of the metalline Lac Virginale. = 


: 


1. ION a proper quantity, of crude lead, lead-ore, minium, ceruſe\ The proceſs, 


bange, calx, or ſpume of lead, put into à tall glaſs, pour twenty 
times its own quantity of 4 irit of vinegar, and let them boil together for four 
and twenty hours, the veſſel being ſhook between whiles ; then, whilſt the liquor 
is hot, filtre it thro' paper, or ſuffer it to ſettle, and pour. off the clear by 
inclination, and it will be a ſolution, of a nauſeous, ſaccharine ſweetneſs, 
without, any acidity, called in the ſhops vinegar of litharge, but by the che- 
miſts n +aline Lac Virginale. And if freſh ſpirit of vinegar be poured to 
the faces, and the operation be repeated, the whole body of the lead may, by 
degrees, be diſſolved into the like liquor. 5 | 


2. If the ſolution be filtred, it ought to be filtred hot, becauſe it With what ca- 


will ſcarce paſs the pores of the paper when cold. Ir is called vine- 
gar of litharge in the ſhops, only becauſe they uſually prepare it with 
aten of leady,tt 7 5 | 


——- | , 35 
3. This proceſs furniſhes us with another method of reducing me- Tun «fc. 


tals to oil; for if the clarified ſolution it affords be evaporated to 
the conſiſtence of honey, freſh ſpirit' of vinegar be poured thereon, 
the matter be again inſpiſſed, and the operation repeated as before 
for a number of times, there will be obtained the ponderous oil of lead, 
which is exceeding difficult to dry at the fire. And this ſhews us, 
that metals are reducible to oil, by intimately impregnating their 
| ſubſtance with acid: which alſo appears to be the caſe when they are 
run to oil per deliquium. 


4. This ſolution of lead is greatly commended, as an external, in caſe ue and 
of ſtubborn inflammations, and old, inveterate ulcers; and chirurgeons 4 the pro- 


frequently uſe it in phlegmons, and eryſipelatous caſes, Being infuſed : 
with an equal quantity of oil of roſes, it males a noble white balſam 
for theſe purpoſes, called by the name of Uiguentum Nutritum; but it is 
actually poiſonous when given internally. It gives a beautiful White- 
neſs to the skin; but is a very noxious fucus, as caufing violent diſor- 

| Mn ** | ders 


The proceſs, 


Obſervatzons 
#bercon. 


276 
'__ ders in the lungs, phthiſical and aſthmatical complaints, or throw 
the perſon who uſes it into a pulmonic conſumption. I have my 1 
known ſome young ladies who killed themſelves by frequently 2 77 
e- 


| Proceſſes. pon "Foſſils, 


ing it as a waſh, In like manner, three ſiſters at the Hague died mi 
rably tabid, by endeavouring with it to change the colour of their hair 
from red to black. And indeed thoſe. who deal much with lead, in 


What form ſoever, are ſeldom long-lived, 


PROCESS CLVIL | 
Exhibiting the Solution of L E AD in Aiſtilled viuc gar, or the 
method of obtaining its Vitriol or Sugar. 
| Vaporate 8 ſolution, or 3 Lac | N of the 2575 


by 
proceſs, to the confiſtence of honey, and again let it down with fre 


and ſtrong ſpirit of vinegar; afterwards exhale it away again to à pelicle, 


or almoſt to dryneſs ; then ſet it in a cool place, and it will concrete imo a 
foft, white ma 2 ſalt, of a ſaccharine taſte : on which account tit called 
ſugar cf lead, as it is alſo the vitriol or magiſtery thereof. (2+) If this vi- 
triol, or ſugar of lead, be again perfectly Jifeloed in ſpirit . of vinegar, and 
frerwards inſpifſated to the confiſtence of oil, or till a pellicle appears on its 
urface, and be ſet again to ſhoot in the cold, it will form it ſelf into ſmal 
and flat quadrangular glebes, or beautiful cryſtals, not unlike to ſugar-caudj. 
(3.) Repeat this operation ſeveral times ſucceſſively, and at length you wil 
have an oil of lead, that can neither readily run into cryſtals, nor dry at the 
fire. (4) Again, if this oil of lead, thus frequently impregnated afreſb, be, by 
4 long continued and gentle heat, brought to 3. 4 it will thereby be turned 
into a ſpongy maſs ; which, in many of its natural properties or charafters, 
reſembles filver. (5-) Laſtly, diſſolve this maſs again in ſpirit of vinegar, and 
evaporate it to the thickneſs of oil; after which, being ſet to ſhoot, it will af- 
ford the moſt beautiful cryſtals that can by any means be obtained from lead. 
2. It is obſervable, that by the evaporation of the ſolution in this 
roceſs, tis only an aqueous, not an acid vapour that flies off; which 
eing caught and condenſed, turns to an almoſt inſipid water, but ſome- 


thing nauſeous. And accordingly, if the vitriol, when perfectly formed, 
be diflolved in water, it will again afford the Lac wirginale. The oil 


obtained in the preſent proceſs, is called the incerated oil of lead; be- 
cauſe it flows or remains fluid like wax at the fire. And after the 


ſame manner may ſeveral other metals be reduced to a like kind of oil. 


4. If. Hollandus imagined, that the philoſophers ſtone, and afterwards 
filver, was obtainable from lead treated in the manner of this procels. 
Indeed the oil here procured, being poured out of one veſſel into ano- 
ther, does ſeem to run in filver threads. But the operation is exc 
fively tedious ; for the ſolution muſt be ſeveral times repeated, and the ex- 
kalation very gradually made, before the experiment will. ſucceed. _ 

1 


C 


ceſſes. upon Foſſils. 


ther author has mentioned ſome curious particulars of this liquor, in 
the philoſophical tranſactions of London, but conceals his proceſs. 
The medicinal virtues of Saccharum Saturni, or the vitriol of lead, 


Medicina! vir- 
tue: of the 


are theſe: it is a very powerful ſlyptic, . preſently coagulating the blood," 6: "ip 


and conſtringing the mouths, of rhe, bleeding, vellels, fte is good againſt 
roflaminatibes : thing diſſolved in water, and uſed by way of a fomenta- 
tion. And in many other reſpects it will anſwer the intentions of the 

hyſician or chirurgeon, uſed as an external: but I cannot imagine it 
fa e to give it, as ſome do, internally. Almoſt all the modern phyſi- 


14 


. 3 


ficians, I know, ſcruple not to adminiſter it in intermitting fevers, 

other diſtempers; but with what ſucceſs FREY beſt can tell. With me 
it ſtands in the catalogue of poiſons. And tho it; may cure the fever, 
it is apt to leave a worſe diſorder behind it. This is certain, if it 
meets with an alkali in the body, it will thereby be turned to a calx, 
or ceruſe, which all 1 1 ge to be poiſonous 4 being only kept in 
a ſaline form by meanb of t Heid of the vinegar. And accordingly, 
I have obferved ſeveral perſons to complain of a weight, at their ſto- 
wach, loſs of appetite, impoteney, and ſeveral other diforders from the 
internal uſe thereof: and indeed it has at length thrown them into a 
lingering conſumption. The Zalians are well acquainted with theſe ef- 
fects of this preparation; and employ it when they: deſire to be flawly 
revenged of their enemy. 4 famous Halinn phyſician once told me, that 
no medicine was uſed by the monks with ſuen 


e * 7 r ſucceſs as this, 
for extinguiſhing all deſires to venery, Which kind of appetite it infal- 
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Exhibiting the Solution of LEAD, or the method of procurmg 
1 ite Vitriol with ſmall Aqua forts. 


* 


—* 


1. O a proper quantity of crude lead, ceruſe, miuium, or litharge, pus The proces. 


20 into à tall glaſs, pour an equal, or double weight of ſpirit of nitre, or 
Aqua fortis, which being diluted with ten or twelve times its own quantity of fair 
water, will preſently diſſolve the lead with an andible noiſe. Then direftly filtrt 
the ſolution, and it will become a perfectiy tranſparent liquor, of a nauſeous, 
Saccharine fweetneſs, containing the whole body of the metal. And this ſo- 
lution being evaporated, and treated in the manner of the preceding proceſs, 
will exhibit the ſame phanomena, and afford another vitriol of Lond ; 


2. The productions of this proceſs are much the ſame with thoſe of i: egras. 


the foregoing; the oil and the vitriol obtained by it having the like 
virtues, but ſtronger than the former. The cryſtals, however, of the 
preſent proceſs, are of an elegant and ſingular ſtructure, different from 
all other kinds of vitriol; being, if the exhalation was gentle and gra- 
dual, ponderous, white, ſweet, beautiful, inflammable like nitre, and crack- 


The proceſs, 


I wſe, 


production. 


— 


The proceſs. 


ling in the fire more than any other known ſalt. With a Rrong heat 
they will fame, part with their acid, and be reduced to a calx. By 
ie ede his proceſs, alſo, the ſugar of lead is obtainable with greater Expe- 
learn, that lead is caffly” diffolvable in any kind of acid; and that it 

_ "eoliſtantly acquires'a faccharine Tweerneſs thereby. But then the acid 


» Exhibiting the converſim of LE AD into & 
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dition, aud to more advantage thin with vinegar. And hence we may 


muſt not be too ſtrong, or have its ſalts wedged too cloſe together; 
Tor ſtrong ſpirit of nitre will fcarce act at all upon this metal, till the 
ſalt thereof is diſſolved, or ſet free hy the admixture of Water. It js 


likewiſe” very obſervable, how attractive all metals are of acid, or how 
readily their texture is diſſolved, and their taſtes varied thereby. hus the 
ſolutions of inſipid lead and fron, we have found taſte differently nauſeous, 
ſweetz auſtere, or vitriolic, whilſt that of ſilver is exceedingiy bitter. 
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Exhibiting the prepatation of the Balſam f LEA D, with Oil 
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¶ turpentine. | 


+2 ON an) quantity of the: dry wyeriol, or calx of lend, put into 4 tall 
ey 4 2lafſss pour about four or five rimef its br roy woe 
ing as the balſam is defired\ thick or liquid, of (vil f turpentine; and bl 
them together, Jon ſome iuunt, till the whole lody of the ' metal it perfetthj diſ- 
Solved into a thickiſh ſubſtance, which is the genuine or metalline balſam of 
lead. | | | | | 
2. The effect wi the ſam ih ar of lead, ceruſe, or minium, 
be boiled to a Pick « xe 5 apr, eith in dil f turpentine, oil- olive, or 
any diſtilled eſſential oil. Whence, it. is evident, (That, metals are diſ- 
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ſolrable or reduefble te balfams Witff Gils; in"agreethent with the doc- 
trine of the chemiſts}! but contrary. td the opinion of the vulgar; tho 
the thing was known to the antient Greeks and Egyptians, and is daily 


practiſed in the boiling of plaiſters and unguents. 


g * Kid. 
Virtues of the 


3. This, balfam is much commended againſt external Nils 
e irrhous tumors, and venereal ulcers, buboes,: &c. Bail Valentine is 
extravagant in its praiſes; but I could never find that it had any ex- 
traordinary or ſpecifio virtues, more than the common balſam of ſulphur. 


Noa 
4 255 C. , or the prep 
Tria tion of Vitrum Saturni, with fand. 
8 e = | 3 N ns 125 1 198995 5 
. 0 one part of ceruſe, minium, or litharge, add two. or three parts of 
„I. powdet, of clean, white ſand, or calcined Hinte, and grind them 


well tigether in a mortar; put the mixture into a ſtrong crucible ; detain it it 
WIA a 


4 þ "PR 3 : aA 43"; 
Proceſſes upon FHH _ 29 
4 fire of fufin for half nn hour, and the ' matter," towards the top of the 
crucible, will, when cold, appear in the form of a tranſparent, brittle, or 
vitreous body, called the glaſs of lead; the metal, if any remain unreduced, 
ſubfiding to the bottom. | „ T 

2. To make the flux the ſtronger, a due proportion of dry nitre may How ro be va. 
be added to the mixture, either before or after it is melted. Or the TY 
_ proceſs may otherwiſe' be performed, by taking four parts of minium, 
and one part of calcined flints or ſand, and fluxing them with two 
parts of 'ſea-ſalr, in a” very violent fire. Aſter which, the crucible be- 
ing ſuffered to cool, upon breaking of it the upper part of the matter 
will be found vitrified ; what is meralline remaining at the bottom. And 
this ſhews us the general method of reducing all metalline bodies to 
glaſs; -which is done by firſt bringing them to a calx, and then fuſing 
them in -a cloſe crucible with ſand. Dai! IO , | [ PIN. 

3. This glaſs of lead, otherwiſe called metalline amber, being fuſed v. of rhe 
in a teſt, will readily flux any other body that is put to it; upon which de. 
the whole art of refining or aſſay ing entirely depends: for if any me- 
talline? glebe, or ore, tho ever Yo much mixed with ſtones, ſand, or 
other heterogeneous bodies, be but fluxed, or cupelled with this glaſs, 
it drinks in all the metal they contain, and throws to the ſurface what- 
ever is of a different nature. And if the fire be violent, and long con- 
tinued, the glaſs it ſelf will run, like water, thro* the pores of the 
cupel ; leaving nothing but pure and perfect gold or ſilver behind it. 
Whence lead is not improperly called by the chemiſts the bath, devourer, or 
purger of metals. Thus in order to purify ſilver, or ſeparate it from its ore, 
we need only fuſe or cupel it with about four times its weight of glaſs of IE 
lead, till, by blowing with bellows upon the face of the metal, all the 
impurities are driven off, and the ſurface of it is left pure and ſhining, 
and the glaſs of lead is run thro” the pores of the cupel. And if any 
veſſel could be found capable of containing this glaſs in fuſion, we 


ſhould then have an admirable method for making filver.. - 
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CHEMICAL HisTory of SILVER... 
F 90 


Exhibiting the Solution and e F SILVER, „ 
Aqud rt. i ee ern 


1. P UT am quanti ty of perfefaly | pure filver, Bed with lead or vitrum 73+ proceſs, 
Saturni, into a clean glaſs ; pour upon it about an equal or double weight ' © 
of proof ſpirit of nitre, or Aqua fortis, and the liquor will preſently cottceive a 
| degree 
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degree of. heat, emit .a.copious red fume, which. is carefully to be avoided, and 
at length the body. of. the metal will be perfetily diſſolued into a pale, homo- 
geneous, tranſparent liquor, like water in appearance. But if the ſolution des 
not proceed to expectation, more ſpirit of nitre may be added, by degrees. 
2.0 When the ſolution is, thorowly  effeed, let one half of the liquor be eua- 
pPeorated over à gentle fire, in a chimney, to carry up the fumes; after which, if 
Jet in a cool place, it will ſooot into glebes, thin plates, or cryſtals, of an exceed- 
ing bitter taſte, which are called the vitriol, ſalt, magiſtery, or cryſtals of filver. 
The cautions it 2. Unleſs the ſilver be made perfectly pure and. fine, that is, unleſs 
requires. it has been fulminated or cupelled, as the chemiſts call it, with lead, 
and freed from all droſs or allay, ſo as not to loſe of its weight in the 
ſtrongeſt fire, the ſolution will not be limpid; and if ever ſo little 
copper remain in the ſilver, it will turn the ſolution of à greeniſh 
colour. The ſpirit of nitre, likewiſe, ſhould be proof; that is, if a 
grain or two of ſilver be added to a moderate portion thereof, it ſhould 
perfectly diſſolve it without growing turbid, or letting any white pow- 
der fall to the bottom. And if the diſſolution proceeds too ſlowly, 
it may be quickened, by placing the containing veſſel in a moderate 
heat. If any gold happens to be mixed with the ſilver, as there is 
ſcarce any without, this not going from it upon the teſt, it will fall 
to the bottom of the glaſs, in the form of a black powder or pellicle, 
and tliere lie undiffolve ; Aqua fortis not touching gold, which is only 
diſſolvable by mercury and Aqua regia. And this black powder will 
| ſometimes adhere! to the under ſurface of the. cryſtallized. ſilver. _ 
Nature and 3. This ſolution of filver is violently corroſive or cauſtic, ſo as pre- 
uſes of rhe ſently to eat into any part of the body. On which account, tis very 
Frotecren' uſeful to chirurgeons, in opening impoſtumes, or the like; and admi- 
rably ſerves to take away warts or other excreſcences, which it does 
with the utmoſt. diſpatch. It is likewiſe uſed to mucous fiſtula's, and 
putrid, gleeting ulcers, in order to detergs them, and keep down 
fungous fleſh. A few drops of it being mixed with a pint of wa- 
ter, will communicate ſuch a faculty thereto, that if the face, hands, 
or other parts of the body be waſhed with it, they inſtantly turn 
black; and this ſtain remain ſo obſtinate, that it cannot, without the 
utmoſt. difficulty, be entirely got out again in leſs than three or fe 
days time; when, the part ſcaling, it comes. away together with the 
skin. And as the ſolution readily mixes with water, we ſee that even 
the hardeſt and pureſt metals may be rendered fluid, potable, inviſible, 
or undiſtinguiſhable. I would not, however, adviſe, that ſilver ſhould 
be exhibited internally in this form; becauſe of the corroſiveneſs of the 
acid wherewith it is united, which might cauſe it to excoriate the parts 
it ſhould touch or paſs over. 
4. The vitriol, or cryſtals of ſilver obtained by this proceſs, are ri 
found to increaſe their weight by near one third or fourth part, above 
that of the original metal; which muſt, therefore, attract, and lodge 


in its pores, ſome part of the ſpirit of nitre, by means whereof — ſe 
| 1 


Filver is made to aſſume the form of a ſalt, and become ſoluble in wa- 


ter. But its violently bitter taſte, on account whereof tis called me- 


talline gall, together with its cauſtic quality, renders it unfit for internal 
uſe, unleſs it be ſome way guarded, diſguiſed, or corrected. And 
even when uſed externally, 1t cannot be held in the naked fingers with- 


out corroding the fleſh. | 


PROCESS CLXIII. 


Exhibiting the preparation of the Lunar cauſtic, or Lapis In- 
Is fernalis, 77 the Vitriol of SILVER. A 


281 


1. P UT a proper quantity of the vitriol, or cryſtals of well purified fil. The proceſs. 


ver into a thin glaſs diſh, which being ſet over an open fire, the - 


vitriol vill begin to afford red fumes, and grow gradually dry. As ſoon 
as all its moiſture is nearly evaporated, increaſe the fire, and cauſe it to 
flow like wax, till no more fumes aſcend then pour it into moulds of baked 


clay, and furniſhed with a ſufficient number of conical or cylindrical cavities, 
into which it will run with a hiſſing noiſe, and thereby be faſhioned into con- 


venient rolls, or ſticks; which, when cold, may, by breaking the mould, be ob- 
tained, and reſerved for chirurgical uſes, under the name of Lapis infernalis, 
or the filver cauſtic . ; 

2. 


f this cauſtic be prepared after the manner here deſcribed, it 1 
will be capable of enduring the open air without relenting; whereas zen 7 be por- 


that made in the common way of the trading chemiſts, can ſcarce in a 
loſe glaſs be kept, for any conſiderable time, from melting. The reaſon 
whereof is, that either they do not make uſe of ſilver well purified 
from its alloy, or elſe becauſe in fuſing their cryſtals, they have not 
patience to wait till the fumes entirely ceaſe; that is, till a proper 
quantity of the acid of the nitre be exhaled. For if any copper, or 
too large a proportion of Aqua fortis, be mixed along with the ſtone, 
it will certainly run per deliquium in the air. The goodneſs of the pre- 
paration greatly depends upon nicely hitting the time when the fumes 


entirely ceaſe to riſe ; for if the matter be after this continued much 


longer in fuſion, its cauſtic virtue will be loſt ; and if removed from 
the fire before this juncture, it will, as we ſaid, be apt to run in the 
air, The glaſs to be made uſe of in the operation 1s ordered thin, 
becauſe ſuch an one will better endure the neceſſary violence of an 
open fire, than one that is ſtronger or thicker : a piece of a broken 
urinal, or the like, will, therefore, be proper for the purpoſe. | 


3- Lapis infernalis then, we ſee, is no more than the ſtrong and cor-,,,,.. vf, 


rolive ſpirit of nitre intimately united with the body of ſilver, or no- of be produc- 
| tion. 


* The moulds ought firſt to be warmed, and oiled or greaſed, that the cauſtic may be 
ſeparated from them the eaſier, 
No thing 
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thing but the dried ſalt thereof; for if it be entirely freed from the 


remaining part of the Agua fortis, it will become pure ſilver again. 


Thus compoſed, it makes an admirable cauſtic ; for it eats like fire 


it ſelf, when diſſolved by any moiſture of the body, and ſuddenly cleanſes 


o 


Virtuesanduſes 2. This proceſs ſhews us a general method of joining meta 
3 ſalts, ſo as to make them appear altogether in a ſaline form. Angelus 


ion. 


and deterges all foul or malignant ulcers, cauterizes the open veſſels there- 
in, diſpoſes them to heal, and, with the lighteſt touch, takes down warts, 
fungous fleſh, ſmall. cancers, and the like præternatural tumors or ex- 
creſcences, provided they are not large. I have, without pain, in the 
ſpace of three days, taken away a little cancer in the lip by its means: 

or being ſeveral times touched therewith, it turned black, and at length 
fell off from the ſurrounding fleſh. . When applies to any part of the body, 
it immediately eats into it, burns it, mortifies and renders it inſenſible; 
at the ſame time cauſing an eſchar, and conſtringing and purſing up 
the mouths of the veſſels it corrodes. And being ſo excellent in thele 
reſpects, it is the only cauſtic in uſe among the Hench. 


PROCESS CLXIV. 


Shewing the way of makin pur gin Vitriol of SILVER, or the 
WG ene The Sifuer Pill. 


1. O the ſolution of pure filver, made after the manner of the hundred 

1 and ſixty ſecond proceſs, and put into a glaſs veſſel, add an equal quan- 
tity of a ſtrong lixivium of purified nitre, made with about two or three parti 
rain-water ; ſhake them together, and they will unite into a tranſparent liquir ; 
which being evaporated to half its original quantity, and ſet to ſhoot in the 
cold, will run into a vitriol, or cryſtals, confiſting of filver united with ſalt- 
petre. (2.) Put theſe cryſtals into a glaſs diſh, and exhale away their moiſture 
over a ſoft fire; keeping them in the mean time, perpetually flirring, and fre- 
venting their fufion. (3+) Remove them from the fire, and when they ceaſe to fume, 
they will appear in the form of a black, ſaline body, a grain or two where 
being brought into powder, and with thrice that quantity of new bread re- 
duced to a pill, and gilt with gold, to guard it from the palate, makes a plet- 


fant and powerful hydrogogue, or purger of water in the dropſy. 3 
s wi 


Sala, the author of the production, calls it by the name of Luna Hd. 
gega, as being peculiarly excellent in purging away the watery humors 


collected in the dropſy; for which purpoſe, it is likewiſe greatly com 


mended by the illuſtrious Boyle. And indeed it proves, when prudent! 
uſed, an admirable purgative in this caſe; and drains off the waters wit 
out cauſing any diſturbance to the body. But great care muſt be taken 
not to give it in weak habits of body, in too large a doſe, or Whete 
the viſcera are unſound. For differing not conſiderably from the lunar 


cauſtic, it might thus violently ſtimulate, corrode, or inflame the ſto- 


mach and inteſtines, bring on a dangerous hypercatharſis, or _ a 
coploùò, 
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copious, continual, and inſenſible diſcharge from the lymphatics. If 
any thing of this kind ſhould happen in the uſe hereof, it will be pro- 
per to attempt its eure by the free exhibition of the rob of juniper or elder. 


PROCESS MN 


Exhibiting the Precipitation of SILVER, and its reduction 
| fo Luna cornea. | 
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Is O a ſolution of pure filver, made with ſpirit of nitre, and diluted The proceſs 


with about thrice its quantity of fair water, gow a ſtrong lixivium 
of ſea-ſalt ; upon which, the liquor that was perfetilj clear before, will imme- 
diately grow turbid, and let fall the body of the ſilver in a white powder, to 
the bottom of the containing glaſs. Commit this powder, together with the li- 
quor that floats above it, to the filtre; and by frequent ablution, or repeated 
affufions of warm water upon the matter in the filtre, edulcorate or clear it of 
its booſe ſalt ; then gently dry the powder, and thus it will be reduced to a genuine 
calx of filver. Laſtly, put this dry calx into à crucible, and fuſe it at a mo- 


derate fire; and after it has run for ſome ſmall time, pour out the matter, and 


when cold it will appear in the form of a horney, brittle ſubſtance, not much 
unlike amber, or glaſs of lead; and, for the reſemblance it bears to horn, tis called 
by the name of Luna cornea. | 


2. There is another way of making Lana cornea, by mixing filver with . 


mercury ſublimate, and diſtilling the compoſition in a retort, after the 


manner of butter of antimony, the proceſs for which we ſhall deliver 
hereafter ; when, the mercury being driven over into the receiver, the 
ſalts of the ſublimate will remain behind, fixed in the body of the ſilver, 
and therewith compoſe the ſame kind of horny, or glaſſy ſubſtance, 
as mentioned in the proceſs. | 


3. This proceſs affords us ſeveral very remarkable particulars. And Ie 4ofrine ze 


firſt we may obſerve from it, that filver is undiſſolvable in Aqua re- 
gia, being, as we ſee, precipitated out of Aqua fortis, made into a 
ſmall Aqua regia, by the addition of the lixivium of ſea-ſalt. Secondly; 
tho the Luna cornea be long expoſed to ever ſo violent a fire, it will 
not, without ſome addition, be thereby redneed to metal again ; tho, 
beyond all diſpute, it is actually the body of ſilver. fixed but by ſalts. 
And accordingly, if lead, or fixed alkali, be added in a proper por- 
tion thereto, ſo as to attract or imbibe the acid ſalt, which thus ob- 
ſtinately adheres to the metal, and its face be ſtrongly blown upon with 
bellows, whilſt it is in ſtrong fuſion, the ſilver will be recovered pure; 
and if, after this, it be again diſſolved in Aqua fortis, it affords a con- 
fiderable proportion of gold. Thirdly, it 1s farther obſervable, that 


this ſtrange ſubſtance, reduced to powder, tho it readily melts at the fire, 


| will neither diſſolve in Aqua fortis, Aqua regia, nor oil of vitriol ; ſo 
that it entirely acquires a new nature. On theſe accounts, many of 
Nn 2 the 
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The docrine 53. 2+ We formerly 


affords, 
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the antient chemiſts called it Luna fixa; and imagined the body of the 


filver was here ſo changed as to be readily convertible into gold : and 


- Indeed, the experiment does not ſeem to want much to bring it to 


that perfection. Laſtly, we may here ſee the great effects which ſalts 
have upon metals; how they may contribute to their fixation; and, by 
intimately and ſtrongly uniting there with, conceal their own nature, and 


endure the utmoſt torture of the fire without flying off; tho of them- 


ſelves they are little other than volatile. 


PROCES'S CLXVI. 


Exhibiting the Reduction of SILVER to metal again, from 


its mflammabl: Vitriol or Nitre. 


To P UT Lapis infernalis, or the cryſtals. or vitriol of filver, obtained by 
diſſolving the metal in ſpirit of nitre, upon a hollow, glowing coal, and 


it will immediately flaſh, deflagrate, and go off like true ſalt-petre; leaving ur- 


thing behind but the pure filver, thus recovered from its cryſtals. 
— chat the ſpirit of nitre, joined with fixed alkali, 


gives inflammable nitre again.; and here we fee, that the body of a 
metal may likewiſe perform the ſame office. It alſo appears from 
this proceſs, that nitre, tho made liquid, or reduced into the form of 
a ſpirit, ſtill, retains. its ſaline and 3 nature; and that Lapis 
infernalis, or vitriol of ſilver, is nothing more than this volatile ſpirit 
of nitre, adhering intimately to the body of the metal; and which, 
when driven away by the fire, leaves the ſilver behind, as it would any 
other metal. diſſolved thereby, in a pure, ſimple, and una&ive ſtate: 
which gives us the reaſon, why, if Tapis infernalis be too long detained 
in fuſion at the fire, it will thereby loſe of its force, or cauſtic virtue, 
by lofing of its ſalt. And this may ſerve to ſhew us, that the actions 
of all metals are not owing to themſelves ; they being perpetually un- 
active; but to the ſaline bodies with which they happen to be mixed; 
and according to the nature whereof. their action is determined. But 
in this caſe, the power and virtues of the ſalts are neceſſarily increaſed, 
as being now applied, and, driven by the: ponderous, metalline part, 
united with them, againſt the bodies they are deſigned to act upon- 
And this will help us to conceive ſomething of the ſurprizing nature 
of metals, when formed into new. bodies with ſalts. 
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CAEMICAL HISTORY of TIN. 


PROCESS CLXVIII. 
Exhititing the Calcination, Solution, and Cryſtallization of TIN. 
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15 P any quantity of pure tin into an iron or unglazed earthen pan, Tbe proceſs. 


and melt it ia a ſtrong fire; keeping the matter continually ſtirring, till 


it be reduced to a dry powder, or calx. (2.) Then put of this calx of tin 
into a glaſs veſſel, and pour thereon about ten times its quantity of diſtilled vi- 
negar, and let them digeſt together in a proper degree f heat ; the glaſs being 
frequently ſhook, for two or three days, or till the menſtruum has acquired a ſweet 
taſte; or till the ſolution is effeed. (3.) Laſtly, filtre the liquor, evaporate it to 
a film, or pellicle, and ſet it in a cool place to ſhoot; by which means it will 
form into cryſtals. | | 


2. The body of tin is not fo readily convertible to ſalt, or vitriol, as Pire#ions re- 


ſilver; on account.of the groſs ſulphur adhering thereto, which can never * 
be diſſolved by acids, but interpoſing between the metallic parts, prevents 


its concretion. But if the calx be thorowly purify'd, reverberated; or 
long continued in a violent fire, it will in good meaſure be freed" of its 
ſulphur, and more diſpoſed to ſhoot into cryſtals, f r 


CHEMICAL HISTORT of COPPER. 
PROCESS CLXVII. | 


Exhibiting the Sblution and Cryſtallization of COPPER, by 
means of diſtilld Vinegar, 251 


o it. 


I, PON the filings of pure copper, put into a glaſs veſſel, pour a pro- The proceſs. 


portionable quantity of diftild vinegar, and boil together for four and 


twenty hours ; by this means there will be obtain'd an exceeding beautiful green 


The common method of purifying tin for | f There are other proceſſes commonly per- 
chemical operations, is to melt it in * iron | formed upon tin, tho not deſerving * 


pan, and juſt as it begins to run, adding there · | mentioned here, as being no part of the preſent 


to a ſuitable proportion of wax, honey, ol deſign ; which is only to give ſuch a ſet of ge- 
| hogs lard ; keeping the matter frequently | neral, ſtandard operations, as may inſtruft. the 


ſtirring with an iron rod, and after ſome time | reader to manage all the others that have hi- 


throwing it into hot water. If this operation | therto been invented. 
be ſeveral times repeated, the metal will, in |, 
ſome degree, be purged of its ſulphur, and rea- 
der d more bright and hard. 
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tinfture ; which being poured off from what remains undiſſolved at th 
bottom of the glaſs, and © freſh vinegar put on, and boiled ' as before, the 
whole body of the metal will, by repeated operations, be diſſolved into the like green 
tincture. (2.) If this tinflure be evaporated to a pellicle, and ſet in a quiet 
cool place, it will ſhaot into lovely green cryſtals ; which are uſed as a pigment, and 
commonly go by the name of werdigreaſe. | | 
2. This vitriol of copper, or verdigreaſe, may likewiſe be obtain'd 
by expoſing clean plates of the metal in any place where they are affected 
by the vapors of vinegar, or fermenting liquors ; which gradually corrode 
and turn the ſurface thereof into a kind of ruſt, or arugo, that by the 
microſcope appears .a heap of green cryſtals, like thoſe of the preſent 
proceſs. Then the looſe matter being ſcraped off the plates with a knife, 


and they again expoſed to the corroding vapour, they will thus by de- 


grees, be totally converted into the common verdigreaſe of the ſhops. 
3. This green vitriol of copper would be an admirable pigment, if 
its colour could but be render'd as durable as it is beautiful. Whoever 
could do this, might think himſelf poſſeſſed of a very beneficial ſecret. 
The reaſon why it loſes of its beauty. in the air, is the volatility of the 


acid wherewith the metal is joined ; which being exhalable by the air, 


it leaves the metalline part of a grey, dusky colour. 

4. This tincture and vitriol of copper are poſſeſſed of the ſame medi- 
cinal virtues ; a very few drops of the former, or a ſingle 2 or leſs of 
the other, make an excellent emetic, where the occaſion for one is very 
preſſing and ſudden; as particularly in caſe of poiſon receiv'd into the ſto- 
mach. For as ſoon as taken, this medicine operates powerfully by vomit; 
but leaves a very diſagreeable or nauſeous ſtyptic taſte upon the tongue, 
for many hours after. It likewiſe deſtroys all kind of worms in the body, 
ſerves to dry old gleeting ulcers, takes down fungons fleſh, & c. and 
indeed it acts after the manner of Japis infernalis, but much more gently. 


PROCESS CLAL 


E xhibiting the Solution and Cryſtallization of COPPER, with 
the alkaline ſpirit of Sal-Ammoniac. 


1. JPON clean fllings of well purified copper, put into à tall glaſs, pow 
twenty times their quantity of the alkaline ſpirit of ſal-ammoniac, pre- 
pared with quick-lime, and. proceed as in the foregoing proceſs ; by which means 
the copper will be diſſolued into a fue blue liquor, which being exhaled till a 
Am appears on the ſurface, will in the cold form it ſelf into cryſtals, or vitriol 
of the ſame colour. OE. | 
2. This vitriol, likewiſe, is an excellent pigment, but preſently loſes al 
its beauty; the volatile alkali wherewith the copper was diſſolved, 
eaſily fly ing off from it in the air: otherwiſe it would be _ 
I | 2 


precious, as it is of a much more elegant colour, than ultramarine; which 
being ſold ſo dear, it would be à valuable thing cou'd we make the 
colour of this vitriol durable. 1 : | | 
3. The tincture obtain'd by this proceſs, is not ſo vomitive as that of Addons _ 
the preceding; and being given in the quantity of a few drops, operates ed Sa 
powerfully by ſweat and urine; whence it becomes curative of many 
diſeaſes, and particularly the dropſy, And in this caſe I have found it 
effectual to a ſurprizing degree, even in old-age, when the collected water 
by long ſtagnating was almoſt putrefied in the body : by giving thirty 
drops of the ſolution, three or four times a day, with a'little hydromel or 
ſyrup of juniper, there has follow'd ſuch a copious diſcharge of urine, 
that in a ſhort time all the ſtagnant waters have been entirely brought 
off that way. But when the dropſy is attended with a ſchirrhous liver, 
unſound viſcera, or the like, I could never obſerve any good effect 
from this, otherwiſe, excellent medicine. It is likewiſe ſerviceable in 
killing worms, bringing away phlegm, and curing faintneſs, the rickets, 
and epilepſy, if, as frequently happens, in children, it proceeds from worms 
in the body, or viſcid phlegm in the ſtomach, In general, it is of an 
attenuating, aperitive, ſtimulating, warming, drying virtue; and may 
in ordinary caſes be given from twelve to four and twenty drops, three 
or four times a day, —_ with any vehicle that is not acid, which 
might render it emetic. Thus managed, and given in ſmaller doſes to 
children, 'tis likewiſe wonderfully effectual in the cure of thoſe diſtem- 
pers to which they are peculiarly ſubject. | 3 
4. We learn from this proceſs, and the preceding, that copper is diſſol- 7 — of 
vable in alkaline as well as in acid ſpirits. We may add, that it will“ ! 
likewiſe diflolve in neutral ſpirits, in aqua regia, aqua fortis, in ſal volatile 
oleoſum; and, in ſhort, in all manner of ſaline menſtruums. On which 
account it is generally called a public proſtitute, by the chemiſts, and 
denoted by the name of Venus. With. ſal volatile oleoſum, it makes a tinc- 
ture of nearly the ſame virtues as that of the preſent proceſs, but much 
more beautiful; and it is this tincture which I frequently uſe in my practice, 
and preſcribe from eight to thirty drops, as a diuretic, or ſudorific; 
in caſe of the dropſy, or other diſtempers ; and univerſally, with acids, or 
thoſe the chemiſts call maſculine ſalts, it makes a green, but with alkalies, 
or the female ſalts, a blue ſolution; the latter kind being always leſs cauſ- 
tic and emetie than the other. Fog e e 
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CHEMICAL HisTory of MERCURY, 


is ſuppoſed the beſt, richeſt, and fitteſt for 


N 4 
0 % 
© . 3 
* % L 


Proceſſes upon Foſſils. 


or QUICK-SILVER. 
PROCESS CLXX. 


Exhibiting the Solution and Cryſtallization of QUICK. 
1] SILVER, in Aqua fortis. 


. O a proper quantity of pure quick-filver, * ſtrained thro leather, and 

| well gronnd in a mortar with ſea-ſalt and vinegar, till it has depoſited 
all its blackneſs, pour a double or a triple proportion of aqua fortis, the con- 
taining glaſs being firſt heated to prevent its cracking, and the mercury will im- 
medintely begin to diſſolve, with a ſtrong ebullition, and copious red fumes, which 
are to be avoided as noxious ; and by degrees the whole body of it will be taken up, 
and with the menſtruum appear as one homogeneous and tranſparent liquor. If 
the diſſolution proceeds not to cxpectation, or it. be incomplete, more aqua fortis 


ſhould be poured on, and the operation thereof promoted by moderate heat. 


(2.) If this ſolution be exhaled, over a ſoft fire, to one half or leſs, and then ſe 
in a cool place, it will ſhoot into white glebes, or cryſtals, called the ſalt vitrid, 
or magiſtery of mercury ; being in reality the body thereof, ſo united with the acid 
that it is violently cauſtic, aud can ſcarce be kept from running per deliquium 
in the air. | 
2. This proceſs may ſerve to ſhew that mercury is of a metalline 
nature; being, like other metals, ſtrongly attractive of the acid of 
nitre, and totally diſſolvable therein, ſo as to lodge inviſible, and 
thence become miſcible with water, like all true metalline ſolu- 
tions; and by this means the mercurial part of all, even the moſt 
ponderous metalline bodies, may be ſuſpended in water ; viz. by be- 
ing firſt united with an acid ſalt, which is always ſtrongly attractive 
of water. "The properties, and ſo much as regards the natural hiſtory 


tis commonly thought to be pure. But it ap- 
pears unſafe to depend upon any mercury for 
medicinal uſes that is not revived from cinnabar, 
or fixed alkalies, or particularly from a double 


* The mercury found near = for if it leaves no conſiderable tarniſh behind, 


chemical uſes ; as being impregnated with a 
golden ſulphur. In the earth it is often mixed 


with arſenical, and other heterogeneous mat- 
ters, which tho imperceptible to the ſenſes, } weight of the mixture of equal parts of quick- 


may render it noxious to the body, without due | lime, and falt of tartar: the grinding and 
puri cation. The clean, wholeſom mercury, | waſhing it with ſale and vinegar, bein by 
tis ſaid, may be diſtinguiſhed from the foul, or ſome thought only to diſſolve the body 0 the 
adulterate kind, by the fine white luſtre, and po- mercury, it ſelf black, and not to free it from 
lite or gloſſy ſurface ] of the former ; and by e- | arſenical or other noxious particles. 


vyaporating it oyer a naked fire in a ſilyer veſſel; | ; 
0 


Proreſſet upon Fulflr. 


of this metallic fluid, we have formerly mentioned in the Theory, or 4ppara- 
tus; to Which we therefore refer for thoſe particulars. We ſhall only add 


285 


here, that its chemical and medicinal virtues ſeem owing to its great ſpecific. 


_ gravity, and the particular. ſmallneſs and configuration of its parts. On 


this account it is more penetrative, and diflolyes the texture of the blood 


and juices, or opens obſtructions in the body more powettully than any 
other medicine And for the ſame reaſon it is, that it ſo ſuddenly brings 
a degree of putrefaction upon the humours, as e find in a ſalivation; 
for by thus breaking the texture of the fluids, and ſometimes of the ſolids 
likewiſe, it ſo attenuates and reſolves them as to make them fetid. 
For whatſoever reſolves the animal fluids, will neceſſarily give them a, diſa- 
greeable odour; and therefore the il}- ſcent obſervable in a ſalivation, is 
neither chargeable upon the infection of the diſeaſe, nor upon the mercury, 
as if this had a power to ſet the virus on float, and diſcharge it with the 
fetid ſaliva out of the body. And theſe properties are What makes it ſo 
readily enter the pores of all metals, adhere to and amalgamate with them, 


unleſs they abound much with ſulphur or earth; whence iron will not be 


1 


at all aſſected hy i. i de ß 
3. The ſolution of mercury in Aqua fortis, is a violent corroſive, and 


Medicinal virs 


tues of the ſo- 


will, like a ſolution of gold, turn any part of the body it: touches of a l 


purple colour, which cannot eafily be removed again. It is ſometimes 
| ſucceſsfully uſed, as a cauſtic, to callous or tumefied venereal ulcers; tho 
it is ſo ſtrong, and cauſes ſuch violent pain, that it ought never to be 
apply'd to ulcers in the penis, where the skin is exceeding delicate and 
tender. It will inſtantly take away warts, ſmall cancers, and other ex- 
creſcences, if cautiouſly and properly applied. A few drops of it diluted 
with a large proportion of water, makes an admirable, ſafe, and mild 
coſmetic for red and pimply faces, which are to be waſh'd with this 


lotion twice or thrice. a day; and what is thus uſed, ſuffer d to dry upon 


the skin. It is alſo an excellent waſh, thus managed, in caſe of the itch, 
and all cutaneous foulneſs or ulcers. The Aqua divina of Fernelius was 
nothing more than a ſolution of mercury, either in ſpirit of ſalt, or ſpi- 


- 


rit of nitre. g 


4. The vitriol or cryſtals of mercury are, in like manner, the moſt vio- Vertues, proper 
lent corroſive we know; and will inſtantly eat thro the fleſh, to the very 10 au ues of 


bone. The tenth part of a grain thereof, being given internally, would 
cauſe ſtrange diſorders in the inteſtines, act both as a ſtrong eme- 
tic and cathartic, and raiſe a ſalivation in a few hours time. But no 
prudent phyſician will venture to adminiſter it in this manner, as being 
violently poiſonofis, This vitriol eafily flows at the fire, has a very 
diſagreeable nauſeous taſte that long remains upon the palate, and when 
diſſolved and laid upon copper, inſtantly gives it the whiteneſs of ſilver. 
Theſe ſeveral virtues and properties of it appear in great meaſure to de- 


the vitraol. ; 


pend upon the acid, wherewith the heavy body of the mercury is con- - 
centrated, and intimately united, or, as it were, ſtuck full of ſharp ſaline 
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290 Proce 
'  ſpicule, which thus adhering to the globulesof the quick-filver, it is thereby 
made to act powerfully upon eyery thing where with it comes in contact. 


ee een 
Exhibiting the precipitation of MERCURY out of Aqua 
ſortis; or the preparation of White Pracipitate. 


The proceſs. 1. U the ſolution of the foregoing proceſs, made with Aqua fortis, add thrice 
I u, quantity. of fair water, which will cauſe no cloudineſs in the liquor; 
afterwards pour' thereto about twice as much ſtrong lixivium-of common ſalt as 
there was of the ſolution. of mercury, and the mixture wilt immediately grow 
milky, and precipitate a white powder to the bottom of the containing veſſel. 
Then pour tbe whole mixture, together with the powder already precipitated, into 
4 filtre, and waſh. the remaining cals, by the frequent affufion' of warm wa- 
ter, till whati runs. from it becomes infipid, and there will a pure, white powder 
be left in the filtre ; which being dried before the fire, is- called ly the name of 
the white præcipitate of mercury. 7. NOUL | 
The docs it 2. It appears from this experiment, that mercury is readily diflolvable 
, in Agua fortis, but diſſicultly in Aua regia ; which, however, will take 
up ſome part thereof. For the water uſed to waſh the precipitate, 
carries ſome mercurial particles thro? the filtre: on account whereof, it 
becomes a good coſmetic; and for cutaneous diſorders is-preferable-to 
the Aqua divina. Fernelii, And therefore, if we were to conclude from this 
experiment, mercury ſhould ſeem to approach nearer the nature of filver 
than of gold. | Rt If a 4 
Medicine „,- 3. This white precipitate is more powerful in its operation than 
of 1h- ele- crude mercury, but more languid than the cryſtals or vitriol thereof, 
£08, obtained by means of Aqua fortis; as being, by the ablution, in great 
meaſure freed from its corroſive falt, and made lefs: cauſtic; fo that it 
may be ſafely given internally from three grains to ten“, along with 
ſome proper purgative, to determine its operation to the inteſtines. And 
thus it becomes an excellent cathartic in all venereal complaints, and where 
phlegm, or worms are lodged in the body; as alſo in the iteh, or other 
cutaneous. diſtempers. If taken in ſmall doſes, as the quantity of two 
or three grains, and repeated at proper diſtances, for fome days ſuc- 
ceflively it raiſes a ſalivation very well; and upon this account, is held 
under a difguize, as an excellent panacea of mercury, by many who prac- 
tiſe phyſic: but if given along with ſomething warm, to determine its 
virtue to the ſurface of the body, it then becomes a fudorifio. Mixed in a 
moderate proportion with pomatum, or ointment of roſes, it makes an 
admirable unguent for the itch, leproſy, and ulcers of the skin: and 


* This. medicine is very ſeldom, if at all, | has wonderful virtues in the: Lues venered, and 
preſcribed internally by the Enzliſh phyficians, [cutaneous diſeaſes. 
tho, if cautiouſly uſed, it is fafe enough, and | ic 
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if mixed in a fill leſs quantity there with, as in that of a twentieth - - 
or thirtieth part, an excellent coſmetic f. And if in 2 the ſolu- 
tion of mercury for this medicine, a little copper be added, the pre- 
cipitate will be of a green colour, and have much the ſame virtues; 
being emetic as well as purgative, in the r of a few grains, and 
called the green præcipitate of mercury, and by ſome the green lizard. 


pP RO CES MM 
Exbibiting the red Precipitate, or Calx of MERCURY. 


"hs ET the cryſtals. of mercury, obtained in the manner f the hundred The meoces.. 
L and 2 proceſs, le expoſed to a ſoft fire, in a 2 glaſs veſſel, uy 
and geutly evaporated, with care to avoid the noxious fumes ; and as it itlcreaſes 

in degree of dryneſs, ſo it will change colour from white to yellow ; and at length 
if kept conſtantly fllrrihgs and urged with a ſtrong fire, become of a W 
ſhining red; in which ſlate, being removed from the fire, it is the red praci- 
pitate of mereuty;: ard appears wot mich nlite to minim. 

2. If the action of the fire ſhould be too long continued, it would r nature and 
drive away all the acid, and leave nothing behind but pure mercury, re- Hes. 
covered in its native form; and, therefore, is not tly fixed b 
the ſpirit of nitre. This red Tae however, is capable of being 

confiderably fixed by repeated diſſolutions and exhalations; tho it will - 

ſill be recoverable. again, and rendered volatile, by violence of fire. 

This increaſe of the fixedneſs in the calx of mercury, has cauſed ſome 

chemiſts: to calb it horizontal gold, or gold in the horizon, and to 

look upon it as a ſubſtance nearly allied to. that metal. H- 

wins writes, that mercury, may be made to afford gold by means of 

ſpirit of nitre; and. Helmont had a method of rendring it ſtill more fixed, 

by mixing it with the white of an egg, and afterwards diſtilling it in 

a retort : but we do not find that it will thus be made to endure a 

blaſt-fire, By being mixed with alcohol, and diſtilled in a retort, the 

remaining matter becomes nore mild and gentle: and when thus treated, 

it ſeems to be the Arcanum Coralimum, or Saltabrum of Paracelſus. By 

repeated deflagration with- pure ſpirit of wine, it may, as well as by a 

ſtronger heat, be reduced. to mercury again; and, like the white præ- 

cipitate, it loſes of its cauſtic virtue by N ablution. Whence we 
ſee it confirmed, that mercury may be uſed in greater quantities, the 
leſs proportion of acid it is mixed with. | | | 


kinds of vermin, without daubing the linen, 
or giving any offenſive ſcent. But where there 
is any rawnels, ir ought either to be well edul- 
linefs, inoffenſiveneſs, and efficacy, either by | corated, or mixed in a very ſmall proportion 
way of lotion or unguent : and is the grand | wich other ingredients, otherwiſe it will cauſe 
ſecret of ſome, when diſſolved in water, for | a conſiderable pain or ſmarting. 
curing the itch, or leproſy, and deſtroying all | 

Oo 2 | 3. This 
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+ This precipitate is found an extraordinary 
medicine Be external uſes, and may be ma- 
naged to all the deſirable advantages of clean- 
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Medicine vir- , 3. This red calx, improperly called præcipitate, is ſtronger and more 
5 «ſes corrolive than the white" præcipitate of mercury, and purges violently 
duftion, both upwards and downwards, in half the doſe of the other: being 
generally uſed for much the ſame purpoſes with that. But as it is apt, by 
its corroſiveneſs, to corrode and exulcerate the ſtomach and inteſtines, 

I cannot recommend the internal uſe thereof; tho it appears to have 

been the medicine ſo ſucceſsfully employed by the woman at Paris in 

5 deſperate venereal caſes, given over by the phyſicians of the place. She 

ordered it in the quantity of eight or ten grains, to be taken every 

morning, for three or four days running; by which means it firſt vomited, 
then purged violently, and laſtly ſalivated; and ſometimes too it killed 

the patient, when he happened to be weak. The like effect may like- 

wiſe be produced by turbith mineral. *Tis highly valued by chirurgeons 

zs an internal for taking down fungous fleſh, cleanſing foul ulcers, dry- 

ing up their moiſture, and diſpoſing them to heal. | 


4 
PROCESS. CLXXIIL. .. 
: E xhibiting the Solution of” M E R CU RY with oil of vitris } 


The proceſs. 1, O a proper quantity of well purified quick-filver, into an urinal, 
1 pour four times its weight 0 "= „ of — ſet the veſſel 
in an open fire; upon which a copious, white, and very deſtructive fume wil 
aſcend, and the whole body of the mercury be converted into a white calx or 
powder ; let the matter continue upon the fire, taking care to avoid the noxious 
vapour, till it almoſt ceaſes to ſmoke, or be turned to a grey powder; which is 
the mercury it ſelf diſſolved by the oil of vitriol, and rendered moſt violenti) 
corroſive, fiery, and poiſonous. 5 | | 
l nature; 2. The oil of vitriol, in this caſe, does not, like ſpirit of nitre, re- 
wrth that of the duce the mercury to a ſalt ; and will ſcarce act at all upon it, without the 
25 gaſſiſtance of a conſiderable heat, how long ſoever it ſtands thereon; 
which may let us ſee that ſome menſtruums will not act till put into 
motion by ſome general cauſe ; as for inſtance, by the air, fire, water, 
trituration, & and indeed the ſolution will never be perfect unleſs the 
matter be made to boil. A thin glaſs, or urinal, is more proper for 
this operation than a retort, which will not ſo well endure the fire, 
and might, upon breaking, prove of dangerous conſequence ; for the 
fumes are caddenty ſuffocating, as the preparation it ſelf is highly and 
immediately poiſonous if received into the body; being a moſt violent 
acid lodged or concentrated in the body of the metalline mercury: 
whence it is eaſ to account for its corroſive power. It is the m 
corroſive and fiery of all the preparations of quick-filver, except the fol- 
lou ing; and has ſcarce any medicin:1 uſe, unleſs it be to ſerve the pur- 
poſes of chirurgery, and in che preparation of turpethum minerale. — 
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Proceſſes upon Foſſils. 293 
than a grain, being received into the ſtomach, might cauſe a vomiting 
of blood, a dyſentery, bloody urine, a ſalivation, and death. 
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 Exhibiting the fiery Oil of 


MERCURY when diſſolved with 
oil of vitriok... ag 


ps - O the grey powder of the preceding proceſs, add an equal weight of Tye proceſs. 
good oil of vitriol, and again expoſe it to the fire, and treat it as 
there mentioned; by which means the mercury will again be totally diſſolved into 
a thick, ponderous liquor, and exhaled to a powder ; which, by ſeveral times 
repeating the operation, will at length be brought mto ſo fixed an oil, that the 
heat of ebullitioa, or even the moſt violent fire, can hardly dry it; and ſo. ſtrong 
a cauſtic, that it may juſtly be called the fiery oil of mercury. F 

2. The fumes ariſing in this proceſs are to be carefully avoided, as 75 nion 17 
highly poiſonous and deſtructive to the lungs. The oil it ſelf is the requires; with 
ſtrongeſt corroſive yet known in the world, or that, perhaps, can poſ- 5 oO | b. 
ſibly be made; whence tis aptly enough called ignis Gebennæ by Para- i 
celſus ; ſcarce any thing being able ro withſtand irs force. This, how- 
ever, is not. the metallic oil of the adept; becauſe it is joined with a men- 
ſtruum, whereas that ought to be perfectly pure and unmixed ; but the 
experiment will ſerve to ſhew us how acids may be concentrated with 
the mercurial part of metalline bodies, into the moſt violent, corroſive 
oils in nature; which being once dried by the long continued action 
of a vehement fire, will remain fixed therein, or even almoſt endure a 
blaſt- heat: and this, therefore, ſhews us an approximating method of fixing 
mercury. And perhaps all fixation of metals may be owing to nothing 
more than the ſtrong union of their parts with a ponderous acid alt, 
which will not eaſily ſuffer their texture to be broken “. 

3. The medicinal uſes of this fiery oil are not very conſiderable, un- 2% ef ye 
leſs in chirurgery, where it may ſerve for extirpating cancers, or the edu. 
like: but no one would ever dream of giving it internally. I make 
no 8 but an exceeding ſmall quantity of it, being received into 
the ſtomach, would inſtantly diſſolve its ſubſtance, or forcibly tear it to 
pieces. 8 | 


* Whether it be falt or ſulphur that fixes | or, in other words, the matter of light. Yet 
the mercury of metals, has not yet been mace | all metals ſeem to contain a latent ſalt; by 
evident by undeniable experiment; but the di- | means whereof their terreſtrial part is thought, 
ligent M. Homberg affords us many curious ob- by ſtrong fuſion, to be conyertible into glaſs, 

. feryations which tend to ſhew it is ſulphur 3 | an 
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PROCESS MN. 
Exhibiting the preparation of Turpethum minerale, from the 
"Purion of MERCURY in oil vitriol. 


The proceſs. 1. LIF3 N the dry powder gained by diſſolving mercury in oil of vitrid, 
Itter the manner of the laſt proceſs but one, pour a proper quantity 
of warm rain-water ; and the powder ui immediately turn of a yellow colour, 
Continue to waſh this powder by repeated affuſions of water, till the liquy 
comes away as infipid and colourleſs as it was poured on, leaving a beautiful 
yellow calx at the bottom of the veſſel; which being gently dried at the / 

Il, called by the name of turbith mineral. 5 
Nature of the 2. This powder is called mineral turbith, from the reſemblance it bears 
poduftion, to the vegetable turbith of the Arabians, in firongly purging the moſt 
| internal receſſes of the body: for, tho it be infipid upon the tongue, 
yet it is poſſeſſed of very conſiderable virtues. Being boiled with wa- 
ter, it loſes more of its ſalts, and thereby grows milder and more ſafe: 
ſo it does by being deflagrated twice or thrice, or diſtilled with ſpirit 


- of wine. | I; 
Irs medicinal 3+ A very few grains of this turbith will prove emetic and purgative: 
virrues, it is alſo accounted a moſt excellent medicine in the cure of the venereal 


diſeaſe. Burt as it operates with conſiderable violence, it t not to 
be given unleſs the viſcera are known to be ſound. This ſeems allo 
to be the mercurial powder mentioned by Mr. Boyle, as received in 2 
very ſmall quantity at the noſe, by way of ſnuff, whereby a certain cap- 
tain was perfectly cured of a total blindneſs, cauſed by cataracts; the 
medicine operating by ſternutation, vomit, ſtool, ſweat, urine, and ſali- 
vation, for a very long time together. But this univerſal manner of 
operation is not peculiar to turbith mineral; all the precipitates of mer- 
cury will do the ſame, when ſnuffed up the noſtrils; but their N 
tion is ſo violent, and the diſorders they cauſe ſo intolerable, and ſue- 
ceed fo faſt, that it is ſhocking to think of gente Mug in this man- 
ner. This likewiſe appears to have been the grand fecret of Paracelſus; 
which, in his ſcarce German book of hoſpital, medicines, he praiſes ſo 
extravagantly for venereal and all chronical diſeaſes. Sdeuham alſo 
commends it in venereal caſes, given in the quantity of ſix or eight 
grains, in ſtrong, habits of body, ſo as to prove emetic : but when ia- 
prudently: uſed, it is apt to give the dyſemery. * | 

| | | P R O. 


thofe performed upon it with ſulphur. But 
the proceſs for making this mercury ſublimate, 
being omitted by our author as no part of bis 
complete the ſeries of proceſſes made upon deſign, it may be ſupplied in the following man- 


Mercury with ſalts, before we are conducted to | ner. . 
Preparation 
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* Here might properly follow the prepa- 


ration of corroſive ſublimate of mercury, and 
from thence: of Mercurins dulcis, in order to 
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Proceſſes ahm Ff 295 
PROCESS cLXX VII. e 
of MERCURY into R 
with Sulphur. 


Exhibiting the Reduction 
i, # | AK E equal weights of purified quick-filuer and flowers of ſulphur, The proceſs, 
| and grind them well together in a ſtone mortar, till the globules of 
mercury become inviſible, and the whole mixture is turned to a black powder ;. 
that is, till the body of the mercury is intimately united with the ſulphur ; 
which then makes what is called Ethiops mineral, and improves in blacknefs 
the Jonger it is ground. | | a > | | 
3 i appears by this proceſs, that ſulphur may, in the mines, readily hi pe uſe. 
unite with fluid mercury, and form a fixed, black maſs, of a nature en- | 
tirely different from both; which, however, is accounted the beſt ore 
of quick-filver. The way to recover the mercury out of this powder, 
or black mineral glebe, is to grind it with an equal quantity of iron 


thiops mineral, 


filings, and then diſtil it with à ſtrong fire, in an iron retort, which 
wilt ſend over the mercury revived and purified. N 
Medicinal vir- 


3. This black powder, the taken in very large quantities, will not 
ſalivate like other preparations of mercury, and indeed cannot be diſ- 
ſolved by any of the animal fluids; whence it ean ſcarce poſſibly en- 
ter the lacteals, but runs untouched thro* the inteſtines: by which means, 
however, it may gently ſtimulate their coats, follicit a diſcharge of their 
contents, deſtroy the worms ir meets with there, and ſerve to cure 
ſuch diſorders of children as proceed from cauſes ſeated in the prime 
vie; for which laſt purpoſe it is found very effectual. In other reſpects it 
ſeems to be unactive in the body; the mercury lying dormant in the 
ſulphur, and requiring to be mixed with purgative or other proper in- 
gredients to bring it into action; by which means it may be rendred 
ſerviceable in cutaneous, phlegmatic, or venereal diſeaſes; the cure where- 


tur of the . 
23 * 


| This ſublimate is a very violent poiſon, and 


Preparation of the corroſive Subli mate 
of MERCURY, 


R IND together, equal quantities of clean 

mercury, revived from cinnabar, calcined 
viirzol, mire, and depreciated. ſalt, till. the 
globules of the mercury become in viſibit; then 
pur the mixture into a glaſs retort, aud ſublime 
by degrees of fire in a. ſand-ſurnace, When 
ail is cold, let the. ylaſs be broken with care 
to avoid the poiſonous ſumer, or light duſt'that 
may ariſe, and take away the ſublimate ad- 
bering, in the form of a- white glebe, to the 
ſides thereof; which may again be ſublimed 


with an equal weight of oil of vitriol, and 


proves mortal in the quantity of a few grains: 
it is, therefore, never uſed internally. But when 
diſſolved in lime - water; it makes a good lotion 
for foul, eating ulcers, the itch, and other cuta- 
. neous-diſeaſes,, It ]:kewiſe ſerves to take down 
fungous fleſh, and anſwers other purpoſes in 
chirurgery, Its principal uſe is the ſhare it has 
in the preparation of: that excellent medicine, 
\ Mercurins dulcis; which is made by grindin 

freſh mercury with it, and repeating the ſubli. 
mation till the points of the falts' are broken 
fine, or till the ſublimate becomes ſufficiently 


mild, and fit ſor internal uſe. 


decrepirated ſalt, 10 render it more corroſive, 
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of it would never otherwiſe effect; contrary to the opinion of thoſe 
who imagine the virtues of mercury to be exalted and raiſed when 
brought into ſuch a ſtate of inactivity, as renders it incapable of raiſing 
a ſalivation, by being made too groſs or inſoluble to enter the lacteal 
veſſels, and mix with the blood. JJ ITHIA HS TOS ng 


| a 


Exhibiting the preparation of artificial Cinnabar of MER- 
5 | CURY, with ſulphur. „ | 


The proceſs, 1. IAK E of ZEthiops mineral, made after the manner of the foregoing 
«* Lol $4 1 OY proceſs, with one part ſulphur and three of mercury, and put it into 
an earthen, or Haſſian cucurbit ; carefully Inte on a glaſs head, or receiver there- 

to, and ſublime the mixture in a ſtrong heat of ſand, and the mercury will aſcend 

along with the ſulphur, and adhere to the fides of the glaſs in form of a fine 

red glebe, or artificial cinnabar, not to be diſtinguiſhed in any reſpect, when 

reduced to powder, from the native cinnabar of the mines. 2058 

Varied; with 2. The proceſs may otherwiſe be performed by firſt fuſing the ſulphur, 
2 and mixing the mercury with it by degrees, which will then fulminate 
produftion, o therewith : after this, the veſſel being cloſe covered and ſet to cool, 
the ingredients will be found run into a black maſs, which, being ground 

to powder and ſublimed, affords a beautiful cinnabar. ' In this prepa- 

ration the mercury adheres more looſely than in the mineral æthiops, 

as will appear by the microſcope; and therefore may ſometimes raiſe 

a ſalivation, But if it be well and perfectly made, there is no danger 

thoreof ; for in that caſe it does not ſeem capable of entring the 
lacteals, tho it proves ſomething more active in the firſt paſſages than 

æthiops mineral; and anſwers much the ſame intentions, being frequently 

uſed for worms, and by ſome for fits in children. In order to revive 

or recover the mercury again from this cinnabar, it need only be 

diſtilled from fixed allcali ; which keeps the ſulphur behind, and lets the 


quick-filyer go over pure. 


PROCESS CLXXVII. 
Exbibiting the Amalgamation of MERCURY wit Lead. 
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The proceſs, f. NMELT a proper quantity of pure lead in an iron crucible ; remove the 
: veſſel from the fire, and when the metal is a little cooled, pow 
to it an equal weight of clean mercury, which will immediately enter the lead 
with a hiſſing noiſe. Then ſtir the mixture well together with an iron rod, 
and, when cold, it will appear in the form of a ſoftiſh, brittle maſs, called the 
amalzam of mercury with lead. | | Tis 
| 2 
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Proceſſes upon Fat. 
2. This ſhews us the general. method. of 
mercury; all which, except iron and copper, 


lead, tin, and co 
we foe that the a 
reous metals $500 in particular that it ma 


lead, Meta 


in particular, the art of gilding entirely depends upon it. If gold be 

amalgamated with quick-filver, and the mixture conveniently laid upon 

any 3 as copper for inſtance, and this afterwards be placed 
the 

| 1 upon 52 ſurface of the braſs; that is, the braſs will thereby be gilt 

with gold. | 12 F 


, the mercury will thereby be evaporared, and the gold alone 
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amalgamating metals with ur phyjfcat uſe- 
will readily unite there- 
with: but gold with the greateſt facility, ſilver with the next, then 
er; but it will ſcarce unite at all with iron. Whence 
nity is greateſt between mercury and the leaſt ſulphu- 
readily be adulterated with 
e bodies being thus made ſoft, or reduced to an zmal- 
gam, are fit for various uſes, both in chemiſtry and other arts: thus, 


3. If this amalgam of mercury and lead, which appears of a bright, The proceſs car< 
ſilver colour, be well waſhed, and ground with fair, warm water, in died higher. 


a glaſs mortar, a copious black powder, or earth, will mix it ſelf with 
the liquor; and if frefh water be feveral times poured on, and the 
ablution repeated, there will at length be obtained, as it were, a kind 
of ſilver, or. univerſally 2 much purer ſubſtance than that employed: in 
the m; tho it will not become perfectly pure, how much ſoe ver 
it be waſhed, the water ſtill growing black in the tion. Tis 
one of the greateſt fecrets in chemiſtry, to bring this liquor off as clear 
and ied as it was poured upon the amalgam; and might 
a method for making 
Goble fo U be applied he ing of all 
ſiderable fecret; eſpecially as it may be applied to the purging of all 
metalline bodies, and .even gold; which Ukkwiſe may be 125 de- 

polite a black powder in the operation: whence mercury has been called 
the bath, or cleanſer of metals. The powder gained by evaporating the 
ſeveral waſhings of the amalgam, has frequently been called the earth 
of the metal that affords it, but improperly : it ſeems rather to be the ſul- 
phur adhering bg © metals, mixed with a part of their on mercury, 
or the quick-{ilVEr employed in the ama ion. | 

4. The reſult of our feveral proceſſes 
We are taught by them that metals can ſcarce at all be brought to a& 


the nobler metals, or procuring them from the baſer. 
philoſophical method of purifying metals, is it ſelf no incon- 


upon metals, is in ſhort this. = 


be 


ztul ation. * 
doctrine 
ded by the 


upon the body, but by means of ſalts, and particularly ſuch as are acid — of me- 


and violently „ Which diſſolve and convert them into vitriol ; that 
their power is always the greateſt, as they contain the larger quan- 
tity of this acid, which being driven away from them, ground finer, 
or having its points broken, leaves them leſs active proportionably : and 
laſtly, that this may be effected by long digeſtion, and ablution with 


Water, precipitation, deflagration with ſpirit of wine, and thorough calci- 


nation. And thus at length we have finiſhed the chemical hiſtory 
of metals; and are thereby prepared to enter upon the treatment 
of ſemi-metals, the ſubjects of - laſt link of proceſles ; a 

| p all 
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N wdähall deliver in the ſame geometrical order as hath hitherto been ob- 
| . ſerved * N ke l © PIETRO een * : 3 i ; 
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Tatroda dien o CME MI- META LS are diviſible into two kinds; thoſe which con- 
ebe biſtory of ) ſiſt of a metal joined with a ſalt, as native vitriol; and thoſe com- 
* poſed of metal and ſulphur, as antimony : by the treatment, therefore, 
of theſe two, we ſhall endeavour to ſhew the method of treating all 

the bodies of this claſs, ſo as to give the chemical hiſtory thereof. 


} 
1 


* This chemical hiſtory of metals will ſcarce | ſolvents for it are vulgarly eſteemed ſpirit of 
be thought complete by the generality of, our | ſea-ſalt, and Aqua regia, by means whereof the 
readers, however agreeable it was to the au-] aum fulminans is made; this being no more 
thor's deſign, without taking the leaſt notice of | than the calx, or powder of gold, precipuated 
gold, the nobleſt among them. We will here, | with oil of tartar, or ſpirit of  ſal-ammoniac, 
therefore, juſt mention the more rema-kable | out of a ſolution of that metal made in 44 
experiments uſually performed upon it. There | regia ; and carefully dried before a gentle fre 
are four different ways of purifying, or ſe- | to prevent its running together, and going off 

6 parating it from other metalline bodies, wbere-| with a loud report, as it is very apt to do with 
wih it may happen to be mixed ; viz. by the | a conſiderable heat; the acid ſpirit of the mew 

' | cupel, the depart, cementation, and melting it ſtruum being thereby rarified, and breaking 
with antimony. When by any of theſe means it | forcibly thro? the tenacious, metalline part! 
has been made thoroughly fine, and fit for chemi-| wherein, by the operation, it was new: 

cal uſe, it may be reduced to powder, for ſeveral | and impriſoned : which is the common way 
' purpoſes, or rendered potable and volatile various | of accounting for this ſtrange phenomenon. 
ways, as particularly by amalgamation, mixing | But the great price of the ſubject having proved 
with other bodies, diſtillation with certain men- | a general hindrance to making the finer er- 
ſtruums, c. and may, if a perſon has the | periments thereon, whoever deſires to ſee what 
$kil, be chemically treated with as much eaſe | uncommon things are performable with it, 
as ſilver; and be converted into a variety of | when treated by a judicious chemiſt, may con- 
medicines, to greater advantage, perhaps, than | ſult the excellent Mr. Boyle upon that head, in 
phyſicians are generally aware of. The proper | different parts of his philoſophical writings 
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CHEMICAL HISToRT of VITRIOL. 


PROCESS CILXXIx. 


Exhibiting the analyſis of VITRIO L 3 or its calcination, and 
reduction to Spirit, Oil, and Colrothar. 


1. DU any quantity of good Hungarian witriol into a proper, -unglazed, Tbe proceſs. 
earthen pot, and ſet it in the middle of a ſtrong fire, till the matter 

melts, ceaſes to fume, or becomes dry and white ; and this is called calcining - 

of vitriol to whiteneſs. (2.) Groſly bruiſe this calcined vitriol in à mortar, 

and with it fill two thirds of an earthen retort, that is able to endure the 

ſtrongeſt fire, and apply, with a proper lute, a capacious receiver thereto." (3.) Set 

the retort in a reverberatory-furnace, gradually raiſe the fire, and at firſt there 

will come over, in ſtrong fumes, a 725 of vitriol, for four or five hours; 

then increaſe the heat to the greateſt degree the furnace will bear, and continue 

it for twelve hours at the leaſt ; by which the more ponderous acid, or oil, will 

be brought over into the receiver ; leaving a which maſs, called colcothar, at 

the bottom of the retort *. | TT | | 

2. Vitriol cannot, with prudence and ſafety, be analyſed but in a ce ad 

| fpacious place, and with the utmoſt attention, to prevent the mil- alis 7» 4. 

Jpn an effects that might ariſe therefrom. In order to procure the 

acid of vitriol to advantage, the mineral need only be calcined as the 

proceſs directs, and reduced to groſs powder; after which, being by 

it ſelf expoſed to a violent fire, it yields firſt its ſpirit, and then its 

roſs, ponderous oil. There is no occaſion for the addition of an 

le, or the like material, to ſeparate the parts of the vitriol in diſtil- 

lation; becauſe, as all metalline and ſtony ſalts naturally contain ſome- 

thing which prevents their fuſion at the fire; ſo vitriol contains col- 

cothar, or a metallic earth, which, interpoſing between the ſaline par- 

ticles, keeps them from running together, And the ſtony earth con- 

tained in alum, performs the ſame office in the diſtillation thereof. 

It is farther remarkable of vitriol, that. tho urged with ever ſo violent 

a fire, it ſeems never to afford all its acid. I once preſſed a parcel of 

it ſtrongly, with a very intenſe degree of heat, for four days and nights 

together, ſo as continually to keep the retort red-hot for all that time ; 

yet, when after this I had ſuffered the veſſels to cool, and coming to 

take the receiver from the retort, a copious, ſuffocating, acid fume 

aſcended out of the latter: whence it may be concluded, either that 

vitriol does not give all its acid in ſuch an operation or that. the 


This colcothar, being calcined in a ſtrong | ſtyptic, commonly called calcant hum rube- 
fire, turns blood-red, and becomes the famous | fac tum. 4 
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catut mortuum, or colcothar, after the action of fire has ceaſed, draws 
back again to it ſelf ſome part of the acid before driven over into 
the receiver. And, indeed, this ſuſpicion can hardly ever be avoided, 
but by taking away the receiver in the time of diſtillation, whilſt the 
veſſels are hot: tho this cannot be done without greatly endangering 
the life of the perſon who ſhall attempt it, by the bibceting fumes 
which are then plentifully riſing. 


PROCESS CLXXX. 
 Exhibiting the preparation of Tartar of VITRIOL. 


The proceſs, 1. PI RADUALLY, and at ſeveral times, for fear of too much increaſing the 
N | J heat and commotion, mix one part of oil vitriol with twice its weight 
of fair, hot water; and into the mixture drop, by degrees, as much oil of tartar, 
run perdeliquium, as wil ſerve to ſaturate the acid liquor + at each affuſin a 
great ebullition will be made; and after this ceaſes, or the exaci point o Wo a 
tion is gain d, a white ſaline matter, not eafily ſoluble in water, will be precipi- 
tated to the bottom of the containing veſſel then the liquor that ſwims above it, 
which is of a faltiſh, but not ſharp taſte, being firſt diluted with more hot water, 
then decanted, filtred, and exhaled to a pellicle, will, in a cold place, ſboot into 
white cryſtals, that are neither acid nor alkaline, in figure gefiel reli ge- 
nuine vitriol, as we before oh ſerv d of ſea-ſalt ; but having no manner of colour, 
\uateleſs ſome metalline part adheres thereto. And this ſalt, thus prepared, is caled 
| tartar of vitriol ; and appears ro be no more than a regeneration of that native 
foffit, or the ſaline part thereof. tf 15 
Dre re- 2. The purer the oil of vitriol, and oil of rartar employ d in this ex- 
laring thereto periment, the purer the cryſtals appear. And great care ſhould be taken 
witb zts yfical * N 22 >. | 8 2 . 
«nd medicinal not to make the falt too acid, when it is deſign d for medicinal ufes, as it 
.. would be by witholding the proper quantity of the oil of tartar. But 
when the proportion is exactly hit, theſe two very ſharp and oppoſite 
liquors unite into a harmleſs, neutral, mild, and inoffenſive falt, tho 
much more ponderous than nitre or fea-ſalt; to which ponderoſity its 
ſuperior medicinal virtues, above other falts, appear to be conſiderably 
owing, when it comes to mix with the blood and juices : and 
on this account it is reckoned more effectually aperitive than ther. 
And indeed it admirably, and particularly ſerves to deterge the veſſels 
of the body, cleanſe and disburden the firſt paſſages, and open ob- 
| ruRions : ĩt alſo diſſolves fo powerfully, that it has gained the name of 
the univerſal digeſter. It may be taken, for theſe purpoſes, from five 
to thirty grains, in a meſs of broth, or the like. And hence we are 
farniſhed with another clear inſtance, that one exceeding ſharp and 
violent liquor may fo correct and mortify another, as to render it in- 
nocent, tho of it ſelf it were deſtructive to the body; and conſequentiy, 
that two ſtrong poiſons may be antidotes to each other. Thus tor 
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Proceſſes upon Foſſils. _ 301 
inſtance, a ſmall quantity of mercury ſublimate, taken into the body, 
would of it ſelf prove ſuddenly mortal, on account of the acrimony 
it has from the acid of the ſea-ſalt that enters its compoſition ; where- 
by it might, in the ſpace of a few minutes, corrode and eat away 
the membrane which lines the ſtomach, and cauſe a gangrene in the 
part: but if a proper quantity of oil of tartar, made per deliguium, 
be drank immediately after it, this will preſently draw to it felt, and 
abſorb the acid of the ſea-falt, and thereby turn it to fea-ſalt again, 
which is no way miſchievous to the body ; and at the ſame time. ſuffer 
the calx of the mercury to remain of an innocent nature; whence the 

| perſon would receive no harm. And here we may draw this general 
and uſeful concluſion, that ſalts do not act in the body according to 
what they are at the time they were taken ; but according as they 
meet with other falts, which determine their action in the — So 
that it is very unſafe and difficult to aſſign the action of ſome medicines 
given together in compoſition; or even tho given the one ſome time 
after the other. | 17 | 
3. This proceſs, alſo, gives us to underſtand the nature of that acid The pbyjcat 
Which, in the mines, diſſolves metalline bodies into vitriolic ſubſtances ; end 15 
and that the metal in this caſe acts like the fixed alkali in our pre- 
ſent proceſs: for when this acid is joined with iron, it turns that metal 
into thoſe ſaline glebes which commonly go by the name of vitriol, or 
copperas. And it this acid be again, by fire, forced from the metal- 
line part, it leaves a colcothar, that is, calcined iron behind ir ; tho 
ſome portion of the metal it ſelf is alſo carried up in the operation; 
from whence proceeds the colour and ponderoſity of oil of vitriol. 
And if ſpirit of fulphur per campanam, be red to oil of tartar 
made per deliquium, a vitriol will thus alſo be produced; which 
ſeems to prove, that the native acid of mines is of the ſame nature 
with the former. And indeed it is probable, that. there is but one 
kind of native mineral acid; which, being joined with iron, gives a 
vitriol, and with copper, a blue ; with chalk appears in the 
— of alum, and with oil compoſes ſulphur, and various kinds of 
bitumen. | | 


PROCESS CLXXXE 


Exhibiting the preparation of Ens Veneris from the Colcothar 
n VII RIC I. | 


1. F1IALCINE the colcothar that remains after the diſtillation of oil of The proceſs: 

| Hungarian witriol, in a ſtrong, naked fire, for twelve hours, or . 

longer, till it becomes a light powder, of a deep red colour; then take this 

powder from the fire, and boil it with fair water in a glaſs veſſel ; pour off 

the water impregnated with the colcothar, and put on Jreb, and repeat the oper a- 
£193 
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302 Proceſſes upon Foſſils. 

| tion till the liquor comes off as clear and infipid as it was poured on. Tet the 
dulcified powder now be dried, and then well ground with twice its weight of jy 
fal-ammeniac ; next ſublime the mixture with a proper degree of heat; and after 
4 wolatile, and very piercing water has riſen, red flowers will aſcend, in the 
manner of thoſe of ſulphur, and adhere to the fides of the ſubliming veſſel ; which 
: being taken out, are what is called Ens Venere. 
tes phyfical aſe. 2. This proceſs ſhews us, that a body which has endured the utmoſt 
violence of the fire, and ſtill remained fixed therein, may nevertheleſs 
be rendered volatile by means of ſal-ammoniac: and the ſame calx, 
if ſuftered to remain in the open air, will, by attracting the moiſture 

thereof, form it ſelf, as it were, into vitriol again. fb, 
Medicinal vir- 3. Theſe flowers have been highly 'valued for their medicinal vir- 
ues of the pro- tues 3 and particularly the excellent Mr. Boyle recommends them, from 
his own experience, as a ſpecific for the rickets in children. By bein 
| expoſed to the open air, they will run into a liquor, or tincture 0 
copper, which may conveniently be given, by way of drops, in ſuch caſes 
as require the aſſiſtance of that metal. | A . 
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CHEMICAL HIS I ory of ANTIMONY,. 


Introduction to HE ſtibium of the antients is the antimony of the moderns; 
2 of being a foſſil glebe, compoſed of an undetermined metal, a ſul- 


phureous, and a ſtony ſubſtance. The beſt is that found in gold-mines, 
where it is likewiſe obtained in greateſt plenty. When dug out of the 
earth, it is put into large crucibles, fuſed at a violent fire, and then 
poured into cones, or antimonial horns : which makes the common an- 
timony of the ſhops ; the apex whereof is always the beſt and pureſt 
part, as the baſis, or broader portion, is the fouleſt. Sometimes 
antimony is found to contain veins of a red or golden colour, and then 
*tis called male-antimony ; but when it is without them, female : tho 
this difference depends entirely upon the ſulphur adhering to it. Amorig 
the chemiſts it goes by various names, as black-lead, philoſophical lead, 
or Saturn, the bath of the king and queen, all in all, &c. In its crude 
ſtate, or when barely reduced to powder, it is poſſeſſed of no pargs- 
tive or emetic virtue; but if taken in a very large quantity, it gently ſti- 
mulates the inteſtines ; and is accounted an excellent remedy to cleanſe 
the blood of horſes and other cattel. But when added, in the lump 
or groſly bruiſed, to diet-drinks, it ſeems to communicate very little 
þ- wirtue, or ſcarce more than a common ſtone, thereto. | 
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Proceſſes upon Foſſils. " 264 
P R-O' CESS. CEXXXIL:: 
Exbibiting the Solution of ANTIMONY in Aqua regia. 


7 EDUCE antimony to grofs powder, put it into a warm glaſs, and Th proceſpe 
pour thereon, at ſeveral times, twice its weight of Aqua regia; a 

violent ebulition will immediately ariſe, with ſuffocating red fumes, which are 

carefully to be avoided, and a confrderable heat. After the ebullition is over; 

the metalline part of the antimony will be found at the bottom, in form of a grey 

powder ; a maſs of yellow matter appearing on the top. ; 

2. This operation is termed the humid calcination of antimony ; and r «/.. 
may ſerve to ſhew, ſo. far as the proof will hold, that this ſemi-metal 
approaches nearer to the nature of gold than of ſilver ; as being, like 
gold, diſſolvable in Agua regia. : N ; 

2. If the powder, into which the antimony is here diſſolved, be gently N:mre of ib. 
dried at the fire, it becomes moſt violently corroſive, purgative, and ,o. 
emetic, and capable, in the ſmalleſt quantity, of cauſing very great 
diſorders in the body; ſo that it cannot be given internally with any 
manner of ſafety. Ro 8 N 


PROCESS CLXXXIII. 


Exhibiting the method of procuring the Sulphur of: 
:-ANTIMONY.. :..- 41; | 


t. Fo the ſolution of antimony, made with Aqua regia, pour à quantity The proceſs, - 
e fair water; and the yellow matter, mentioned inthe laſt proceſs, | 

will be made entirely to leave the metalline part at the bottom, and float on 

the ſurface; ſo that it may be readily taken off | with any convenient inſtru- 

ment. And if this be welll waſhed in ſeveral waters, and afterwards" melted 

at the fire, it will appear in the form of ſulphur, hardly diſtinguiſbable from 

the common. 5 2 

2. The ſeparation of the antimony into two diſtin&- parts, a me- rr nature and 
talline and ſulphureous, in this proceſs, appears ow ing to that property 7“. 

of acid ſpirits, whereby they readily diflolve metals, but act not at all 

upon ſulphur, which abounding in antimony, is ſet free when the acid 

diſſolves the metal; this ſinking to the bottom, and the lighter unctuous 

matter riſing to the ſurface. The ſubſiding powder is ſo far of a real 

metalline nature, that being thus freed from irs ſulphur, it may, by 

ſtrong fuſion, be made into a pure regulus of antimony. And the yel- 

low matter raken off from the ſarface, is ſo really ſulphur, and ſo far from 

parteking of a metalline nature, that it burns with a blue, ſuffocating 


flame, and ſcarce wants any one property of commcn brimſtone. And 
1 to 
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to this ſulphureous part of the mineral are entirely owing many of 
its phznomena, as we ſhall ſee hereafter. Whoever, therefore, ex- 
pects any particular virtues from the ſulphur of antimony, different from 
thoſe of common ſulphur, will find himſelf miſtaken ; how much ſoever 
the. contrary opinion may have prevailed. - And hence we learn, that 
common ſulphur may be intimately united to mineral glebes, or the parts 

* 4 of metalline bodies, and lie concealed, in conſiderable quantities, therein; 

* a ſo as not to be diſcovered by the bare action of the fire; tho they may 

| readily, by means of an appropriated menſtruum, be made to yield out 
one third of their own weight of viſible ſulphur. 
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_LPROCESS CLXXXIV. 
Exhibiting i method of purifying ANTIMONY G , 


Fuſion. 


The proceſs, I. JD RUISE a quantity of common crude dntimony, and thorowly fuſe it, for 
| an hour, at the fire, in a-crucible, without any addition; it will readily run, 
| and at the ſame time afford white, ſuffocating, ſulphureous, or arſenical fumes, 
which are to be carefully avoided. Remove the crucible from the fire, and ſufer 
it to cool; frequently ſhaking it at firſt to make the metalline matter ſetthe ; break 
the weſſel when it is quite cold, and you will find the matter divided into two 
parts; the uppermoſt being a brittle ſcoria, or tight ſpongy droſs 5 but the other a 
ponderous, metalline maſs ; which, when ſeparated from the former, is called re- 
gulus 1 0 W | 8 
Its phyſical 2. This proceſs ſhews us another quick method of purging metal- 
ear : : , 
uſe, line glebes, or ores, of their ſulphur ; moſt of which may, at the ſame 
time, by ſimple fuſion, be cleared of the ſtony and other heterogeneous 
matter that is apt to adhere thereto ; the lighter bodies riſing to the 
ſurface, and conſtantly leaving the heavier metal at the bottom of the 
crucible... If you deſire to preſerve the veſſel wherein the matter is 
fuſed, pour out the whole, whilſt it remains in fuſion, into a dry cone 
or ingot, greaſed on the inſide; which will cauſe it to come out the 
eaſier when it is cold. And if this proceſs be ever ſo often repeated, 
there will a new ſeoria be ; whence the regulus becomes 
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Exhibiting the method. of Zuni ANTIMONY with flux- _ 
powders ; or the common method of. reducing it to a Regulus, 
at one operation. _ £916 oe: VE, 0 Tis Dios vio 
1. AKE of good antimony eight parte, f tartan fave or fix parts, aud The proceſs. 
1 | of nitre three or four; grind them ta powder ſeparately, then mix them | 
well together, and throw. them, & a ſmall quantity at a time, imo à nealed | 
or ignited,” open crucible : at every injection there will be a ſtrong detonation,,” . . 
and a flaſhing like that of gun poder. When the mixture is, by this. mean, 
all thrown into the crucible, cover it with a tile, and nut it imo a. ſtrong fire ; 
of fuffon, and make the matter run like water for. about half an hour ; then remove 
the crucible: from the fire, and pour out the matter int a. melting cone that is 
dried, greaſed, and heated for the purpoſe.” Keep, kuocking''the cone. a little, to 
make the metal ſubfide ; and after it is cold, beat out the matter; upon which 
the ſulphur of the antimony will be found, mixed with the ſalts, in the form 
of a ſcoria at top, and the regulus, or metalline part, pure and ſhining like 
filver, at the bottom; which may be eafily beat from the former by the hammer. 
2. The quantity of the flux - powders ought here: to be proportioned Pirt#ions re- 
to the ſulphur contained in the antimony; it; being their office and uſe lating to it. 
to diſſolve it, and get it away from the metalline part thereof. Great 
care muſt be had in throwing the mixture into the ignited crucible ; 
for if the quantity injected at once be too large, and freſh be added 
before the detonation of the former, it may grow cruſty on its out- 
fide ; in which caſe, when the internal parts come to be ignited and 
rarified, the whole mixture might be blown away, and ſcattered around 
to a very conſiderable diſtance ; and thus prove as miſchievous as a 
little mine of gun-powder. And the like care is required to keep the 
fire equable in its ſtrength, to prevent the matter in fuſion from cool - 
ing and growing cruſty on its ſurface ; which might alſo be of very 
bad conſequence. No leſs caution is required in well drying, heating, 
and carefully greaſing the cone, into which the melted matter is to- 
be poured ;- for if a ſingle drop of water ſhould be lodged therein, it would 
break the veſlel to pieces, and throw them off with a very great violence. 
And to prevent any ill accident from this cauſe, it will be proper never 
to uſe oil, which always contains ſome proportion of water; but well 
purged tallow, or other unctuous ſubſtance, that is perfectly free from 
all aqueous moiſture. . . „„ | 
3. We have already ſeen, that antimony is principally compoſed of 1 derne and 
ſulphur and metal; whence it will be eaſy to account for its depura- . 
tion in the manner of our preſent proceſs : for both tartar and nitre in- 
ſtantly change to an alkaline nature in the fire, and powerfully attract 
and drink in ſulphur, like fixed alkali, leaving the metal untouched : 
Qq whence 
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wWhence it is evident that the ſcoria in this operation is mere ſulphur, 
thus diſſolved by the fluxes, and thrown, to the top from the heavier | 
metal. And this ſhews us the general method of purifying all ſorts 
of motalline glebes, or bringing them to à regulus, by means. of fluxes, 
zs they are called at the mines; and, in particular," it gives us another 
method df freeing ſemi - metals of their ſulphur; from which, if anti- 
| mony could ever be perfectly ſeparated, we might then know what kind 
of metal it contains: but this is no eaſy task, tho it may be approxi- 
mated for ever. And when, by repeated fuſions. with freſh fluxes, the 
regulus arrives at a conſiderable degree of purity, it commonly repre- 
ſents the figure” of a ſtar upon its upper furfacdgee. 
4. The ſcoria found at the top of this regulus is violently emetic, as 
weil as the regulus it ſelf ; whereof, if cups or drinking veſlals be caſt, 
the wine that is put into them will become yomitive. And of this 
regulus, caſt in moulds, are alſo made thoſe commonly called the an- 
timoniat pills, weighing about eight or ten grains each; one of 
which being ſwallowed, will operate conſiderably both by yomit and 
ſtool. And theſe pills having thus performed their office, and being diſ- 
charged the body, will ſerve for the ſame purpoſe: again and again: 
' Whence they have obtained the name of perpetual py The virtue of 
tthis regulus is not, however, inexhauſtible, as has been imagined : for 
buy repeated infuſions in wine, tho the liquor be made violently emetic 
244ãꝛt firſt; yet by degrees it loſes its force, and at length ceaſes to be 


Virtues and uſes 


of the produc- 
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Wafer , 
P ROCWCS DUN 
Erxbhiliting the purification. of ANTI MO NV. by means of 


Salts and metals; or the preparation of the Regulus Antimonii, 
er Regulus martialis ſtellatus philoſophorum, H four operations. 


OPERATION 5 
nails wheres 


W UT a quantity of pure iron, fuch as that of the 
57 the rfl. Þ with n hot of fir ſtrong crucible ; fet it in a wind-furnact, 
and when the metal is thorowly ignited, put in double its weight of fue. ground 
antimony ; then make a fire of 7 and add, by ſmall quantities at a time, 
ſomething leſs than half as much dried nitre ns there was iron · After even 
injection of the nitre, wait for the detonation, and prevent the matter from growing 
cruſty. on the ſurface ; otherwiſe it might blow up the furnace. When the whole 
quantity of nitre is thrown in, and the laſt detonation is over, cover the cru- 
cible with a tile, and ſurround it with a vehement fire, to make the matte! 
 _ ffow, Nie water, for fome time; laſtly, pour it out into a melting cone, ff 
deated, dried, aud greaſed, as diretied under the laſt proceſs ; upon which» 
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ſcoria at the top, at is there alſo 
2. It is the nature of iron in fuſion to be | | 8 
phur, as we formerly obſerved, when run together into one maſs; ſo ,, 1a. 
that in this operation the iron firſt powerfully abſorbs and diflolves _ _ - 
the ſulphureous part of the antimony, god. turns: with it into a light 
crocus ; upon which the nitre being fulminated, and cauſing a ſtrong ' 
flux of the matter, the metalline part of the antimony falls by its o wn 
ſuperior gravity to the bottom. as in this Eaſe the iron attracts 
the ſulphur much ſtronger than the fixed alhali, or the fluxes uſed in 
the preceding proceſs, it appears plainly that the antimony muſt obtain 
a greater degree of purity. by this operation, than by that. And this 
is the . uſed at the mines, of purging metals of their ſulphur, 
or extracting from them their fulphureous ſoul, as the artiſts affect to 
ſpeak ; who, therefore, generally call iron the magnet of ſulphur. The 
ſcoria thrown to the ſurface in this operation, is violently emetic, and | 
will preſently run per deliqnium in che open air. The regulus, likewiſe, . 
if in in wine, will readily communicate 2 vomitive faculty thereto. 
N H #3] ED ION 1 TOr l 1 i enn + fly | | 
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3. PUT the regulus gained by \ the preceding operation imo a Kew, cleak The proceſs, - 
crucible, and ſet it in the fire agitin; uben the —— as it readily will, Pert the ſecond. 
add to it as much fine powder crude antimony as there was' nitre nfed be. | 
fore; and when theſe run, put to them, 'by degrees, the ſame quamity of 'well- 
dried powder o nitre as was added in the fig operation, and with the ſame 
caution as is there given. After the matter has, by à ſtrong fire, been made 10 
flow as before, pour it out into a cone, dried and prepared to receive it; by 
which means there will again be obtainel a regulus and a ſcoria; but a re- 
gulus much purer than the former, and containing no iron; all that remained 
thereof being here joined to the freſh, additional antimony. 01439 

4. The regulus of this ſecond operation muſt therefore partake more x.ure of be 
of the nature of antimony than the former. The ſcorie alſo of £199%#10n.. 
this ſecond proceſs, conſiſting of nitre, ſulphur, and iron, are wonder- 

fully ſharp and vomitive, of a, more golden colour than the firſt, which 
is almoſt black, and will readily run In the Air. : 


OPERATION m. 


5. To the regulus of the ſecond operation, put into a new Crucible and melted The proceſs, 

again, add the ſame quantity of 255 5 -nitre, in the ſame manner; bert ibe 2 
which alſo will make a kind of detonation : this being over, ler the matter | 
feu in a ſtrong fire, and then pour it into a cone, as before. And by this 
means the regulus will again become much purer, more metalline, on approach- 

more to er; than the former. © * f W 
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* regulus-it ſelf, either taken alone, or infuſed in wine. 


5 
* 
4 


nd of tle 
na of le pr 


1 = * 


: b - i bo 7 f © : : $9.4, * * £ , 
Git U DI1 0 + > þ CHILE STA 


le 11 : 7 wy 3 1 = 
ws He” Og pf 4 * : * i * 0 EE E 2 
1 8 1. * * i = * * — 
an 34 a e + F x # 8 ** . ” *. x "F 3 POE ION £ 
Sagi Gn i 45 OE R AT TONI 
1 A 5 « S- 2 4 470 £ , 


#0 x & - Cab þ " , x 
4 s$ © TS 4427 : — 3 * 
141d wt 4.4 { 4. 


* 
* 


At E enn, AMIS eg 3 30th nee . 
7. Tale this third regulus, put it into a' new crucible, 


PROC ESS ,CLXXXVIL.”-. 
Exhibiting the Preparation of the golden Sulphur of AN TIMONY. 


1. AKE the ſcoria of antimony, caſt off from the metalline part, ix the 
preceding proceſſes ; boil it in oof water, and filtre the hot decoftions 


which will thus give the ſulphur of the antimony, diſſolved by the alkalizatel 


nitre, in the form of a red and ſcentleſs lixivium. To this ſolution, 

ſufficient proportion of diſtilled vinegar, or any other acid, and 5m mediately tht 

whole will coagulate, change to a brown colour, emit an. intolerable ſtercors” 

ceous odour, like that of human excrement, and precipitate a red powder- = 
| I 


— 


this whole congulated maſs, being waſhed by repeated-affufions of ſair water, 
till the liquor comes -away as ſcentleſs and infipid as it was poured on, 
afterwards gently dried, becomes a red powder, called the golden ſulphur, or 
precipitate of antimony, either on account of its own colour, or the yellow one 
it gives to glaſs, metals, and other kinds of bodies. © A. een 

2. If the detoction of the ſcoria of antimony be permitted to ſtand obſervation- 
a few hours, before the ſpirit of rg = Sm poured thereto, it will ak © 
moſt wholly concrete into a very thick maſs. And as ſoon as ever 
the vinegar is added, there enſues a moſt diſagreeable ſcent, which may 
be avoided by placing the containing veſſel under a chimney. 

3. To 2 the reaſon and nature of this proceſs, we muſt: ob- Ius rationale. 
ſerve that the nitre, fuſed along with the antimony, turns alkaline in 
the fire, and therefore diſſolves the ſulphur-; and thus makes it ſoluble 
alſo in water, leaving it precipitable with acids, which deſtroy the 
force of alkalies. | . | | 

4. This precipitate, or golden ſulphur of antimony is emetic, as well /irtves ag 
as the regulus of antimony, tho in a ſomewhat leſs degree; whence 36 
it appears, that the vomitive virtue of antimony is lodged as well in its 
ſulphureous as its metalline part. Being given in the quantity of three 
or four grains, it either proves emetic, cathartic, diuretic, or ſudorific, 
according as its force happens to be determined. 1 


PROCESS CLXXXVIII. 
E xhibiting the preparation of the Crocus or Liver of AN. 
TIMONY. | 


< 


"i 1 77 K E equal quantities of antimony, purified by fimple fufion and of The proceſs: 

good ſalt-petre; grind them to. fine powdery. mix them together, and 

caſt of the mixture, by ſmall parcels, into an ignited iron-ladle: the powder 

will at every time, flaſh and go off with a force like gun-powder ; and by this 

means alone, when the laſt detonation is over, the matter will be turned to a- 

dark, or fhining liver-coloured ſubſtance, called by the name of Crocus, or 

_ Hepar antimonii. | | | | 

2. This proceſs ſhould. be performed in an iron-ladle, and by repeated . eau i 

injections of the powder, on account of the violence of the detonation, requires. 
wherein it greatly reſembles gun-powder, the ingredients whereof are 
nitre, ſulphur, and coal ; the two former of which are contained in the 
preſent mixture, the metal ſupplying the place of the other. 


tity; the tenth part of a grain being unſafe to venture upon for internal 7 of te re- 
uſe; tho it has ſometimes been employed, in a larger doſe. And in 
caſe it proves too ſtrong, the beſt way to ſtop its vehemence, and pre- 
vent farther ill- effects, is to order warm vinegar, ſweetened” with ſu- 


gar, to be drank in the quantity of three or four ounces. . But it ſeems 
| h now 
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3. The crocus it ſelf is moſt violently emetic, in a very ſmall quan- virtue, ana 
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now to be in diſuſe ; the crocus metallorum, as it is called, being given 
with much more ſafety. This crocus metallorum is no more than the 
liver of antimony it ſelf, ground and well waſhed by repeated affuſions 
of warm water, and dried to a powder again. It is alſo called Croc 
Antimonii, Terra ſancta Rulandi, Terra aurea, Terra rnbra, 8c. a ſingle grain 
- whereof, tho: thus mitigated and edulcorated, will operate ſo yiolently, 
both by vomit and ſtool, that it is ſometimes hard to ſtop it, or pre- 
vent dangerous conſequences. from its ule : for which reaſon, it is com- 
monly infuſed in wine, and the clear part of the infuſion alone preſcribed 
internally, One ounce of this edulcorated powder being put to thirty 
or forty times as much of any wine that is not too acid, and gently 
' boiled with it in a tall glaſs, or let ſtand for four. and twenty hours, 
the filtred liquor is accounted an excellent, pleaſant, and tolerably ſafe 
emetic, given from two drams to as many ounces. And this was the 
great ſecret of Rulandus, who called it his golden tincture; but is now 
the common emetic wine of the ſhops ; and which, it is vulgarly thought, 
does not loſe of its virtue, if-freſh wine be added to the fæces, or pow- 
der at the bottom of the containing veſlel : but this is a great miltake; 
for the firſt parcel is always the ſtrongeſt or moſt, vomitive, and the 
{ucceedivg_ ones 8 weaker; ſo that the third infuſion will ſcarce 
operate at all. The powder, thoroughly edulcorated, or freed from its 
ſalt by being boiled in water, and with an equal quantity of ſugar- 
candy, made into fine powder, is greatly commended for taking 
off all inequalities, films, ſpecks, or pearls in the eyes; a ſmall por- 
tion thereof being blown into them with a quill, twice or thrice a day. 
And this was the ſecret of a famous oculiſt at Amſterdam. 


1. IERQ CESS Gam rh 
Exhibiting the preparation of a mild Emetic from ANTIMONY. 


% AKE of antimony, purified by fufion, one part, and of nitre two parts; 

reduce them to powder, mix them, aud throw the mixture by degrees 

into an ignited iron crucible or ladle; upon which it will inflantly flaſh and 

explode like gun-powder, and at laſt leave a $79 coloured maſs, inclining to 

yellow, behind; which of it ſelf, or being edulcorated by repeated affufions of 
water, becomes 'a mild and ſafe emetic. 45 

2. This preparation is a much more gentle emetic than the crocs 


„es metallorum, and may, for that purpoſe, be given from one grain to eight 


or ten; tho it will not always operate by vomit, eſpecially in ſuch as 
. have been uſed to the ſea, or whoſe bodies abound with acid; but 
ſometimes takes downwards. And if ſomewhat more than. two parts of 

nitre be, in like manner, added to two of antimony, the effect of the 
preparation will be of the ſame kind upon the body, tho much milder 
than the former, or equal to a ſmaller doſe thereof; and being * - 


Toeſſes upon Foſſils. 31 
the ſame doſe, it will paſs the ſtomach, and only excite a nauſea, and per- | 
haps a reaching, for a few hours, but rarely proceeds to a full vo- 
mit, unleſs the patient in his conſtitution be greatly inclined thereto. .. 
Hence, by ſtimulating the inteſtines, it proves an excellent medicine in 
all thoſe diſtempers which require the firſt paſſages to be cleanſed, or 
obſtructions therein to be * It is, therefore, good in caſe of worms 
and phlegmy matter lodged in the primæ via; tho on account of the long 
continuance of the nauſea it creates, it proves troubleſome enough to 
the patient. 5 F ͤöͤöĩâ428ꝗi)!. Ns 


ROSE ts, =: 


Exhibiting the preparation of diaphoretic ANTIMONY_ 
—_ "with mitre. 


I, T O one part of antimony, purified by fufion, and reduced to powder, add The proceſs, © 
three parts of good nitre, and grind thim well together in a ſtone - | 

mortar ; throw the mixture, at ſeveral times, into an ignited crucible, and it will 

fulminate like gun-powder, tho in a leſs degree than in the preceding proceſſes ; 

and being afterwards kept in fuſion, for a quarter of an hour, it will turn into 

an almoſt white maſs, called Antimonium diaphoreticum nitratum, or dia- 

phoretic antimony with nitre ; being deſtitute of an emetic virtue. _ 
2. The powder ought not here to be thrown all at once into the piref;onr we 

crucible, becauſe in that caſe ſome metalline part of it might happen'#s 10 #. 

not to be calcined ; whence the medicine would become emetic, con- 

trary to the deſign of the proceſs. Nor ought the matter to be de- 

tained in the fire longer than a quarter of an hour; otherwiſe the 

antimony would turn to a regulus, and fall metalline ro the bottom of 


the crucible, 


3. This is the diaphoretic antimony that I conſtantly uſe in my prac- e, ins 
tice; and it will not, I find, prove vomitive, tho given without being «/c- of the 
waſhed, in the quantity of a dram at once; but only operate by ſweat. 749% 
But Bafil Valentine, who firſt deſcribed the medicine, imagined I know not 
what emetic virtue to adhere to the nitre; and therefore orders it to be 
frequently waſhed in water, to free it from its ſalt. But this is perfectly 
| needleſs; for neither has nitre any vomitive faculty, nor does the diaphore- 
tic antimony operate in that manner, tho ufed as ir comes from the cruci- 
ble, without any ablution. Yet the inventor, not content with ablution, 
erders it to be afterwards calcined, and then fixed with alkalized alcohol ; 
as ſuppoſing that its emetic virtues were pinned down by ſuch treat- 
ment: but this method would entirely deſtroy its action, and render 
1t inſignificant in the body, When prepared in the manner of the 
preſent proceſs, the nitre and the ſulphur of the antimony become 2 
kind of ſat polychreftum ; the metalline regulus being at the {ame time 
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reduced to a white calx ; which, as well as the ſulphureous part of the 
antimony, is deprived of its emetic property by the nitre in the ope- 


ration: whence we ſee that the vomitive potion of 1 may be 
degrees of calcination, and 


the mixture thus be converted into almoſt all kinds of medicines. Thus 


autimony, calcined with an equal proportion of nitre, becomes a violent 


emetic and cathartic ; with twice its 8 of the ſame, a mild emetic; 
* 


The proceſs, 


with above twice its weight thereof, a ſtimalating purgative, that ope- 
rates upon the ſtomach ſo far as to give a nauſea; and with thrice its 
quantity of nitre, a kindly diaphoretic ; 'which may. be given in any 
doſe from a grain to a dram. Ordered in the quantity of ten or 
twelve grains, four or five times a day, with any convenient liquor, 


it is an excellent medicine in the meaſles and ſmall-pox, and prevents 


the too great ſuppuration of the puſtules. And in all reſpe&s it ſeems 


to have perfectly the ſame virtues with ſal polychreſtum, and no other; for 
1 could never obſerve it had thoſe which Hluius attributes thereto. 


PROCES S. ö CXCI. 


Exhibiting the preparation of the common diaphoretic ANTI. 
ON V, or Antimonium diaphoreticum dulce. 


1. DED Uc E the diaphoretic antimony of the preceding proceſs to impal- 
pable powder ; K. in fair water; filtre 55 2 hh and a . 
powder will be left in the filtre ; which being well waſhed by repeated affufions 
of in yr of and gently dried, is the dulcified, or common diaphoretic anti- 
mony of the ſhops. 3 os 2 5 
2. The ed thus obtained, is a mere metalline calx of antimony, 
reducible to a regulus by the fire, and entirely deſtitute of all medicinal 
virtues, or ſerving only to load, oppreſs or choak up the body by its 


inactivity and weight. That this is fact, I have found by many expe- 


as poſitively deny; and both from what is 


Aelirious caſes. Ad delirium, ſays he, maxim? 


riments ; and knew a noble lady, who was, by the frequent uſe there- 
of, thrown into a languid ſtate, with pains in the ſtomach, of which ſhe 
afterwards died. When the body came to be opened, her ſtomach and 
inteſtines were found cruſted over, or lined on the inſide, as it were 
with potters-clay, by this powder ſticking and being there inviſcated by | 
the native mucus of the parts. Yet ſome there are, who perſuade them- 


* It happens unluckily in medicine, that | prodeſt Antimonium diaphoreticum, per /* 
what ſome phyſicians poſitively aſſert, others [rae th : quod licet & quibuſdem medicis ut 
Peta calx aſtimetur, ſap? tamen, & ſem” 
commonly appealed to as deciſive, experience. | per ſe, optato ſucceſſu, non modo in vigiliis 
Antimonium diaphoreticum is by many cele- | ſed & in delirio praſcripi. And again, Ar- 
brated phyſicians expreſly declared medicinal, | zimonium diaphoreticum, cujus efficaciam tum 
and by one in particular of ſingular efficacy in | ad puſtulas expellendas, tum ad ſedands deli 

im Iris ſage expertus ſum. Peale 

3c 


ſclves that this preparation has wonderful virtues, and, like a magnet, 
attracts to it ſelf all that malignity, or poiſon of an antimonial na- 
ture, which ſhall at any time be lodged in the body; the like whereto, 
they imagine was contained in the antimony it ſelf, before it under- 
went this operation; but that it is thereby perfectly deveſted and freed 
from it. And hence Tachenius recommends it as an admirable anti- peſti - 
lential remedy. This notion ſeems to have ſprung in the minds of ſome 
chemiſts, from the property which antimony has of purifying metals; 
after which manner, they fondly conceited it would alfo purify the 
blood: tho, to do the former, it requires to bo fuſed in a violent fire. 


| p ROC ESS :GNCK wagon 
r ¶ . ̃ ̃ ̃ ̃᷑̃ ̃ egiagorh us 7 ci was 
Exhibiting the preparation of Nitrum Antimoniatum, or the di. 
ra etic Nitre of ANTI I&x C . 
i I," XHALE the ſtrong decoction, or filtred ſolution, of the preceding pro- The proceſs, © 
E ceſt, over a gentle fire, to Sf aa there will be 15 wit OO 
ſalt, like the (al polychreſtum, compoſed of nitre and the ſulphur of the 
autimony, called nitrum antimoniatum. nn. 
To 12 the decoction be here made ſtrong, and filtred hot, it Will diſ. Nature. and 
ſolve and contain all the nitre that was united to, and fixed the dia- 2 
horetic antimony, and abforbed the ſulphur; whence the ſalt obtained 
by the exhalation of the ſuperfluous moiſture, muſt needs be a kind of 
ſal prunellæ, or ſal polychreftin... And accordingly” it is 180 cool- 
ing, diuretic, and diaphoreric ; whetice it becomes uſeful in inflam- 
matory fevers, the ſmall-pox, meaſles, &c. and capable of opening cbſtruc- 
tions without ſtimalating or fretting the parts. To anſwer theſe ends 
it may be given in the quantity of a dram, with very great ſafety an 
ſucceſs. The ſolution or lixivium it ſelf, may alfo be taken to adyan- 
tage, and will perform all that can be expected from the 'diaphoretic 
antimony prepared with nitre, without at all oppreſſing the body by 
its weight like that; which is owing to the metalline part it con- 
tains. When, therefore, the chemiſts throw away this lixivium, in the 
preparation of the common diaphoretic antimony, they throw away 
an admirable medicine, and fave a very bad one. ' © a 
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1 Exbibiting the fix'd Sulphur of ANTIMONVY. 
The proces. 1, To the. ſtrong. and. clear lixjvium of the preceding proceſs, pour a ſuſj- 
> cent quantity of good diſtill'd vinegar, to make a thorow precipitation ; 


upon which, the liquor. will immediately become, turbid and milky, and let fall a 
fine, copious, white powder, or precipitate, to the bottom of the containing veſſel. 
This powder being, by the filtre, jon — from the liquor, well waſb' d by re- 
peated affuſions of fair water, and gently dried, is N fix d, anti- 
6 peſtilential ſulphur of anmmj,ỹ, nf. 
Chemical ratio- 2. The nature and reaſon of the operation will appear from remembring 
* erbereef. that antimony contains ſulphur; that nitre is in the fire convertible into 
ix d alkali, by any inflammable body; and that fix d alkalies are ſolvents 
| of ſulphur, which is afterwards 3 by acids. 
Nature of the 3. The turbid liquor of this proceſs is call'd the milk of antimony; and 
produftions, is ſaid to be an excellent medicine in caſe of poiſons, and all diſeaſes 
Proceeding from them. It is certainly poſſeſs d of an alex ipharmic 
virtue, on account of the Vinegar, and nitre, both which are good medi- 
deines in acute and peſtilential caſes, and here unite with the ſulphur into 
a ſal polychreftum. For the ſame reaſon the liquor that paſſes the filtre 
is alſo of great medicinal virtues; being wonderfully aperitive, and good 
in all hot, acute and malignant diſeaſes; and the better for 5 diſ- 
charg'd of that indolent white powder or precipitate; for the fu d ſulphur 
it ſelf is only the moſt fluggiſh and unactive part of the ſulphur, precipi- 


| iz rated by the vinegar, along with the metalline calx of the antimony, that 
2 = was join'd to the nitre; and conſequently has no conſiderable virtues as 2 


medicine. I have given it in large quantities, but cou'd never find any 
good effect it produc d: yet Tachenius extols it as a noble remedy againſt 
Ta plague ; but he was certainly miſtaken, and unjuſtly aſcrib'd the good 
effects he ſaw it have in that diſtemper to this ſulphur, which in reality 
were owing to the vinegar he gave along with it; which indeed is an 
admirable anti-peſtilential remedy. In effect, this preparation ought of it 
ſelf to be eſteem'd no more than an indolent precipitate, or calx, 4s 1 


have found by a large number of experiments. 


PROCESS CXCIV. 
Exhibiting the preparation of the Butter, or icy Oil of 
| ANTIMONY. 


- x 
< - * 


The proceſs. 1. IAK E equal parts of am vu crude antimony, not too much purified, 
and of new and ſpining Venetian corroſive ſublimate ; grind thim ſepe* 
rately to fine powder, in a glaſs mortar, ſet in a dry cool place, and afterwar ds 

| 3 | 
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mix 
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2. This proceſs ſhould only be perform'd with ſmall quantities of the 8 
ingredients, to prevent the miſchief which might otherwiſe ariſe in caſe” 
of th accident; as the blocking up of the neck of the retort by the. 
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vapours being by this means inſtantly diſpers'd thro* the air, they at 
once conſtringe the lungs, and either bring on an incurable peripneumo- 
nia, or prove ſuddenly mortal. The quantity of cinnabar obtain'd in 
the proceſs, will conſtantly : be proportionable to the degree of impurity 
in the antimony; for if the regulus of antimony were here uſed inſtead 
of antimony. it ſelf, ſcarce any cinnabar at all would be obtain d; this 
always proceeding. from the ſulphureous part of the mineral, join'd with 
the mercury of the corroſive ſublimate. 
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Irs doftrine and 3. We are here taught a general method of rendring metallic bodies 


_— 


Nature and uſe 
of the froducłi- peel, 
on. 


| The groeeſs 


The caution to | : R 
In this proceſs, is to be avoided with the utmoſt caution ; being fo high!y 


be obſery'd 
en, 


volatile, or reducing them to the form: of a, butter: for the acid ſpirit 
of the ſea ; ſalt contain d in the corroſi ve ſublimate, acts ſtrong! upon, and 
diffolves their metalline parts; whilſt their ſulphur, now united to the 
revived mercury, is converted firſt into an æthiops, then into a cinnabar; 
leaving the regulus of the metal, changed and volatilized by the acid, to 
be carry d over into the receiver by the force of the fire: for the butter 
of antimony is nothing more than the regulus of that ſemi- metal alter d 
in its nature and fotm hy the ſublimate. And hence antimony, which of 
it ſelf: is tolerably fix d in the fire, may be render d exceedingly volatile; 
for if this butter be again committed to diſtillation, it will riſe as eaſily 


as ſpirit of wine. But this proceſs does not only hold true in antimony ; it 


is really univerſal with regard to metals. Gold it ſelf, which is ſaid to 
loſe nothing of its weight tho detain'd for a month in a glaſs-houſe 
furnace, may thus be render'd volatile, by diſtilling it with an equal 
quantity of the regulus of antimony, and twice as much corroſive ſub- 
limate. And in the ſame manner there may be made a ftrange kind of 
butter with copper. So like wiſe with one part of tin, and two parts of 
mercury · ſublimate, there will arife in diſtillation that ſtrange ſuffocating, 
| x pO fuming, and ' exceedingly corroſive liquor mention'd by Mr. 
20 This butter of antimony is a violent poiſon, uſed internally; for it 
eſently burns and corrodes all the parts it touches: on which account 
tis employ d as a cauſtic by the chirurgeons : and I know no other uſe 


of it in medicine; tho ſome imprudently venture to preſcribe it internally. 
And in like manner, the butter of any other metal, prepar d in this man- 


ner is violently corroſive. 
RU 53 ROY. 2; 


Exbibiting the converſion of the Butter of ANTIMONY 
| EO! auto Oil. | > 88035 


1. ARM the butter of antimony of the preceding proceſs at a gentle fre, 

| taking care to avoid the fumes it affords, and it will melt and run 
like oil ; whilſt it remains in this ſtate, pour it into a clean glaſs retort, and 
with a gentle heat in ſand, and the like apparatus and caution as before, 
diſtil it to dryneſs. The matter that comes over, will be much more volatile 
and liquid than in the foregoing proceſs ; tho ſtill aſſuming an icy form in the 
cold ; whence it is called refify'd butter of antimony; but if it be diſtil d or 
reflify'd again in the ſame manner, it will turn to a perſectiy tranſparent 
fluid, and exceeding corrofive oil. | 

2. The vapour at any time aſcending from the butter of antimony 


poiſonous, as, if taken in at the noſe or mouth, to prove inſtantly 
mortal, . 

8 3. The 

Ee 


Proceſſes ub EH. 377 


3. The oftner this oil is diſtill'd over, the more fluid, ſubtile and vo- The do@rine it 
latile it always becomes; from whence we learn the ſarprizing power Held. | 
that falrs have of changing metall ine bodies, and totally converting them | 
from their inactive, harmleſs, fix'd and folid nature, into moſt ſabrle, © 
rolatile, and violently poiſonous fluids: Or 907 

4. This oil is chiefly uſed by chirurgeons, as a cauſtic, to take off warts, Vine ans . 
ſmall cancers, ſchirrous tumours, Cc. which it does after the man- , e- 
ner of Lapis infernalis; tho at the ſame time it cauſes a greater inflam- | | 
mation than that. When digeſt ed with about/thrice its own weight of 
alcohol, it makes the purple tincture of antimony ; Which wasjthe ſe- 
cret of the excellent Mr. Boyle, and highly valued in England, and by him 
communicated to the admiral du Queſne; a ſingle drop or two whereof 
being taken in any convenient vehicle, works well by vomit. : 


"I * 
2 
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Exhibiting the precipitation of Butter of ANT IM ON into. 
Mercurius Vitæ. 


1. UR a ſufficient quantity of warm rain water upon butter of anti- The proceſs 
mony, and it will all immediately precipitate into an exceeding white aud 
ponderous powder ; which being, by the filtre, aun from the liquor, and ue! 
waſh'd by repeated affufions of warm water till it becomes. infepid, and then 
gently dried, it becomes what is improperly called Mercurius Vite; being in rea- 
lity no more than a fine calx of antimony, without any mercury at all. x 5 
2. This antimonial powder, otherwiſe calFd algarot, remains fix d in N of rhe 
a pretty ſtrong fire, but is wholly reducible by a greater into regulus of ih the rario- 
antimony ; which ſhews its metalline nature. And the reafon of the pro- 5 3 
ceſs ſeems to be this; that the acid ſpirit of the ſea- ſalt contain d in the ce, 3 
mercury- ſublimate, having been ſer looſe from the mercury it before diſ- | 
ſolved, faſtens upon the regulus of antimony, and turns it to a butter; 
when, the menſtruum being weaken'd with water, the regulus can no longer 
remain ſuſpended in the liquor, but falls, in the form of a powder, to the 
bottom. Whence we ſee, that by means of water alone, a ſolid, ponderous, 
— fix d body may be inſtantaneouſly procur d out of à fine,” volatile 
uid. | Bit 
3. The water here firſt poured upon the butter of antimony, when 
filtred, is an excellent menſtruum, or ſpirit of ſea-ſalt, tho improperlx 
called the philoſophic ſpirit of vitriol, and capable of diſſolving gold into 
aurum potabile; for it contains the ſtrong acid ſpirit of rhe ſea · ſalt that 
enter'd the compoſition of the mercury- ſublimate: which, however, is here 
wonderfully changed in its nature, by mixing with the quick - ſilver; fo 
that ſcarce any known menſtruum can, for power, be compared there with; 
as performing thoſe ſtrange things which the illuſtrious Boyle relates of his 
| 9 muenſtruum 
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menſtruum peracutum g; eſpecially when evaporated to about a fourth part of 
its original quantity. 7x. EE TEL as . 
4. The edulcorated precipitate it (elf is violently emetic, in the quantity 


9 


27 of two or n but may be depriv d of that virtue by calcination. 
o 


204. 


The filtred ſolution, however, is not vomitive, but may ſucceſsfully be 


- uſed internally as à good ſpirit of ſalt ; for it ſeems to have all the virtues 


thereof. 


De proceſs, 


Irs rationale, 
Aud uſes, 


Eibibring'the preparation of Bezoa Minezal from Butter of 


'  veſcence; but when the acid is here 
fire, nothing remains behind but the ſluggiſh and calcined metalline part 


it into medicine; and frequently gave it with very bad ſucceſs. Yet 


for ſolving chemical phænomena, and diſcovering the nature of foſſils. - 


M74 


PROCESS .. 


/. ANTIMONY. 


I. O a quantity of refify'd butter of antimony, contain d in a glaſs veſſel, 

| gradully drop of ſpirit of nitre till. the efferveſeenc! they make together 
entirely ceaſes, and there will a perſect diſſolution be made: then dry the matter 
by a gentle fire, and again pour ſpirit of nitre to the remainder ; dry it, and 
repeat the operation one time more: afterwards put the remaining powder into a 
crucible, and ſet it in a ſtrong open fire till it becomes almeſt red hot ; detain it in 
this ſtate for half an hour, and what remains will be a white ponderous pow- 
der, call d bezoar- mineral | | 

2. In this proceſs we are to conceive that the metalline part of the 
antimony, diffolved and brought to a butter by the ſpirit of ſalt in the 
mercury-ſublimate, becomes an Aqua regia by the affuſion of ſpirit of 
nitre, which thorowly diflolves the Nane of antimony with a great effer- 

r 


iven away by the violence of the 


of the antimony ; which tho 1 with the name of mineral bezoar by 
Baſil Valentine, is deſtitute of all medicinal virtues, and only ſerves to 
oppreſs the body by its gravity; being perfectly indigeſtible therein. 
And in this it ſomewhat agrees with the bezoar-ſtone, whence it ſeems 
to have - borrow'd its name. Sylvizs, upon the authority of Baſil 
Valentine, the firſt inventor of this preparation, veatur'd to introduce 


many are to this day perſuaded, with him, that it is poſſeſs d of wonder- 
ful antidotal virtues; as being obtain'd innocent and harmleſs from that 
violent poiſon, butter of antimcny ; whence they conclude it muſt needs 
have a magnetical power of attracting to it ſelf, like the bezoar-ſtone, all 
the poiſon that happens to be lodg'd in the body: but tho, in reality, it 
has no medicinal virtue at all, yet it affords us an admirable experiment 


Some there are, indeed, who imagine it to be emetic ; and ſo it is when 


rit of nitre ſeveral times drawn off | this proceſs, is the ae e peracutum of 
le 


A 
from = butter of antimony, as it may be in | Mr, Bogle, 
| | | not 


% 


* 


Proceſſes apon Foſſil. 
not well prepar'd ; but not otherwiſe. The experiment ſhews that acids 


undergo ſurprizing changes thereby; for butter of antimony and ſpirit. 
of nitre are both violent acids. And if the preparation it ſelf be preſs d 
with a violent fire, it will afford the pureſt regulus of antimony that can 
any way be procured, e 7 2 i ; 


PROCESS. CXC VIII. 
Exbibiting the preparation of Cinnabar of ANT IMONY. 


t 


tion of butter of antimony, according to the hundred and ninety fourth pro- 
ceſs, and ſublime it a ſecond time, with proper degrees of fire, in a new coated 
retort, till the bottom thereof be almoſt of a red heat: the cinnabar will now riſe 
in the neck of the glaſs much purer than before ; and when ground will appear 
of a beautiful red colour, like minium. nt GIS? | 
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may make a violent ebullition with acids, as well as with alkalies, and 


1. CRIND to fine powder the imperfeft cinnabar which riſes in the diſtilla- The proceſs. 


2. The chemical rationale of the proceſs is this. Corroſive-ſublimate bes 17 chemical 
ing no more than the acid ſpirit of ſea-ſalt joined to the body of quick- 7<#»«d* 


ſilver; and ſulphur abounding with a coarſe external ſulphur, not to be 
touched by acids; the metalline E of the antimony is here diſſolved, 
like gold in Aqua regia or ſpirit of ſea- ſalt; upon which, the quick · ſilver is 


again ſet looſe or revived, as being depriv'd' of the acid that before 
held it diflolved ; ſo that the ſulphur of the antimony readily lays hold 


thereof, and, by means of the heat, converts it into æthiops mineral, which 


becomes cinnabar by ſublimation: from whence the fluid mercury may 


again be recover'd 8 by grinding it well, and diſtilling it, with twice its 
quantity of fix'd alkali, or iron, which didolves and ſtrongly abſorbs tlie 


body of the ſulphur. FRY 1s | 
3. Whether this cinnabar of antimony be poſſeſſed of thoſe virtues aſ- itues of the 
cribed to it by Helmont, I have not experienc'd ; but it ſeems probable to 
me that it will conſtantly produce the ſame effects with common faRitious 
ond in the ſame manner with that. 


. . 


cinnabar ; as being pr 


auction. 
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1 AK E of antimony diſſolved, and render d corrofive by Aqua regia, 
N : and ex ball it ue gentle fire Gl il is perſelih . reduce it 9 
powder, and grind it well with an equal quantity of pure ſal- ammoniac ; put the 
mixture intu a ee ee and rapacious, hut lou glaſt cucurbit, to ubich 
fit.a very large perforated hend; lute it on well, and bury the cucurbit up to its 
neck in ſand; then light up the fire, and increaſe it by degrees : what comes over 
firſt vill be an aqueous acid liquor; after: this, white fames will ariſe; when 
theſe appear, take away the receiver, lightly. cover the noſe f the glaſs-htad 
with paper, and raiſe the fire, which will cauſe the antimony to ſublime, and fix 
it ſelf to the top of the glaſs in various colours; leaving ouly a ſmall quaitity 
of faces of the nature of fc Jalt, behind. When the glaſſes are cold, take out the 
variouſly colour d matter in the head, and preſerve it under the name of 'emetic 
The cation it 2. The orifice of the head ought not to be cloſed in this operation be- 
* fore the white fames aſcend; becauſe the veſſels might otherwiſe break. 
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1 Almoſt the whole body of the antimony is here ſublimed into what, on 
to, | account of its many colours, is called the flowers thereof; tho it alſo 
th happens to reſemble flowers in its figure. | | 


— * 3. This proceſs ſhews us tlie art of what the chemiſts call killing and 
 _ reviving; among whom killing is the ſame as fixing, or corroding ; and 
reviving the fame as ſubliming, or opening the bodies of things. We 
are alſo hence taught a method of ſubliming, or opening the bodies of 
metals, and of producing various colours by thus unlocking the texture 
of one black body; which when treated with a violent fire, becomes of 
à red colour; but if urged with a ſtrong one, turns of a brown ; anti- 
- mony thus ſeeming-to have the character of the philoſophical mercury. 
Medicinal vir. 4. Theſe flowers of antimony prove ſtrongly emetic, in the doſe of 2 
A, Ve ſingle grain; and if waſh'd and edulcorated with warm water, ſo as to 
become perfectly inſipid, and appear either grey or brown, they ſtill re- 
tain this property; and are then called Helmom 's emetic flowers of an- 
timony. : rags | 
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Proceſſes upon Foſſils. = 32 
PROCESS CC. 


E vbibitin g the pre aration of Helmont's Antimonium diaphore- 
ticum, or the fix'd Flowers of ANTIM ON W. 


5 * K E one part of the dulcified flowers of antimony, prepared aſter The proceſs. 
the manner of the preceding proceſs, and three parts of pure, dry nitre ; + 

grind them well together; and throw the mixture, by degrees, into an ignited li 
crucible, and it will fulminate like common . diaphoretic antimony with nitre, — 4 
but leſs ſtrongly ; and thus turn to what is called fix d flowers of antimony ; which | 4 
being well waſh'd in ſeveral waters, ground fine, and twice or thrice deflagrated 
with alcohol of wine, makes the Antimonium diaphoreticum Helmontii, that 
has no manner of emetic virtue. 

2. Theſe fix'd flowers of antimony are apt to prove vomitive, unleſs they Nature and vir 
be well dulcified, or ſeveral times well waſh'd with water; eſpecially a, * 
in ſuch conſtitutions as are eaſily moved that way: but if taken in the quan- 
tity of two ſcruples, or even a dram, along with vinegar or other ſmall 
acid, they only prove ſudorific. Helmont gave this preparation the name 

of antimonium diaphoreticum, who is large upon its virtues; and in particu- 
lar recommends it for the cure of all tertian and quartan agues : but I 
could never, upon repeated trials, find it anſwer the character he gives 
it. Being given in the doſe of fifteen.or twenty grains, along with 
any emetic, ſudorific, purgative, or diuretic, it will have its force and 

virtue determin'd by them, and operate ſucceſsfully enough. And thus 
it may do ſervice in diſtempers whoſe cauſe is ſeated in the ſecond ſtage 
of circulation, and be made to purge and purify the blood]; as alſo to 
cure agues, when the cauſe thereof is not fix'd, but movable. 


P ROG E $$ Ck. 


Exhibiting the preparation of Helmont's purgin F lowers of 
TY TT IM ON V. * 


1. 6 K E fix parts of Helmont's. diaphoretic antimony, well waſh'd 
from its adhering nitre, roſin of ſcammony three parts, and cream of 
tartar one part ; grind them together to a fine powder, which is called the 
purging flowers of antimony. 3 | 
2. This preparation differs but little from the Pulvis Comitiſſæ Warwicenfis, Medicinal vir- 
or Cornachini ; Helmont's diaphoretic antimony here, ſupplying the place of tbe latins 
the common in the other. This is however an excellent cathartic in all 
cropſical caſes, and ſuch diſtempers as are curable by purging. Being 
given from eight or ten grains, to thirty or forty, three hours before the 
paroxyſm of an intermitting fever, it ſeldom fails to cure it at the firſt 
IT taking ; 
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taking; it likewiſe commonly cures quartans at the ſecond or third: and 
this I have found true by repeated experiments. But when the fever pro- 


ceeds from ſome internal diſorder. of 
tumor, or the like; this medicine 


the parts, as a ſchirrous or cancerous 
is of no efficacy at all. In other 


caſes, it ſeldom fails above one time in ſix : and with this proceſs we 


end the whole chain“. 


* This chain of proceſſes upon antimony 
deſeryes the utmoſt attention and regard of 
thoſe who deal in mines, or deſite to examine 
metalline ores, They preſent us, in effect, 
with the beſt methods of purifying metals, and 
bringing them to the teſt, or making eſſays 
thereof ; and will, with the diſcerning che- 
miſt, paſs for more than the diligent M. Le- 
mery's laborious treatiſe . wrote expreſly upon 
the ſubje& of antimony ;z for here, as in all 
the other parts of this noble work, our author 


| had a view to make his proceſſes as uniyerſal 
as poſſible; that is, to make them ſerve for 
general examples in the chemical treatment of 
all the bodies of the ſame rank or claſs with 
that under conſideration 3 whence this hiſto, 

of ſemi-metals, well underſtood, will inſtru 
any one to treat foſſils, or metalline ores, to 
as much advantage, as the chain of general 
proceſſes perform d upon animals or vegetables, 
will inſtru him chemically to examine all the 


ſubjects of the animal or vegetable kingdom. 
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Of the preceding Chain of 


PROCESSES 


Drawn out to exhibit the 


Chemical Hiſtory of the particular QUALITIES of 
| Natural Bodies, 


F᷑ have now methodically gone thro'that ſeries of proceſſes which he ee 
vr ſeems to us ſufficient fully to inſtruct anyone in the whole art of bitory of parti 
WE chemiſtry ; for tho we have not directly exhibited the production eur qualities. 
of all that infinite number of medicines, or ſhewn all the chemi- 
cal reſolutions, compoſitions, &c. which have, and might ſtill be 
tor ever invented and diſcover'd by freſh combinations, and working 
upon all the various particular materials wherewith nature ſupplies us; 
yet have we laid the foundation for all ſuch-proceſles as are performable 
upon natural bodies; and ſhewn the general methods of performing them, 
according to the ſtrict rules of art, by a variety of ſtandard examples, 
which together make the elements of chemiſtry, or a regular ſyſtem of ge- 
neral proceſſes upon the productions of the vegetable, animal, and foffil 
kingdoms; which compleats the third and laſt part of our labour. No- 
thing remains farther to be done, but by way of corollary from this third 
part, to draw out the doctrine it contains, with regard to thoſe remarkable 
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Chemical Hiftory © 
qualities, or phænomena of bodies, Solution, Coagulation, Precipitation, 
Efferveſcence or Acid and Alkali, Odours, Taſtes, and Colours; which making 


aà conſiderable part of natural philoſophy, it will be of conſiderable 


uſe to underſtand. how they are produced. 
CHEMICAL HisToORY of SOLUTION. 


OLUTTION, according to all inſtances of it afforded us in the pre- 

ceuing ſeries of proceſſes, is performable, (1.) By water; which, as 
we have Gen: diſſolves bodies by dilution, maceration, infuſion, coction, 
diſtillation, fermentation and putrefaction. (2.) By oils; which act only 
by dilution, infuſion, coction, and diſtillation ; and not, like water, by 
fermentation and putrefaction. (3.) By fire; which diſſolves bodies by 
torrefaction, ignition, calcination, fuſion and ſublimation. (4.) By inflan- 
mable ſpirits; which act by dilution, infuſion, coction, and diſtillation. 
(J.) By fixed alkaline ſalts ; which act at the fire by torrefaction, ignition, 
calcination, and fuſion; but together with water, or per deliquium, by 
dilution, maceration, infuſion and coction; but not by diſtillation. 
(6.) By volatile alkaline ſalts ; which, when uſed dry, act by ſublima- 
tion; but when diluted, by maceration, digeſtion, coction, and diſtil- 
lation. (7.) By the more fixed acid ſalts, as oil of vitriol, &c. which act 
by dilution, digeſtion, decoction, and diſtillation. (S.) By acid volatile 
ſalts ; which act by dilution, digeſtion, and diſtillation ; but not by fermen- 
tation and putrefaction. (9.) By compound and ſaponaceous ſalts, whether 
acid or alkaline, fixed or volatile; which act according to their reſpec- 
tive natures. (10.) Laſtly, Solution is performed by metalline bodies; and 
that by means either of amalgamation with mercury, or fuſion ; for me- 
tals in fuſion penetrate and diſſolve one another. And theſe are the 


| ſeveral means whereby the Solution of all bodies is effected. 


CHEMICAL HISTORY of COAGULATION. 


Coagulation, by 1. C OAGUL ATION, or the change of a liquid into a ſolid body, 


what mcans 


prodncible, 


we have ſeen is performable by water; and (1-) upon ſalty 
by turning them into cryſtals : for when any kind of ſalt, whether acid 
or alkaline, is diſſolved in water, and the ſolution evaporated to a pel- 
licle, it appears cryſtalline; the water rendring the alt tranſparent ; 
and leaving it opake, as ſoon as by any means it is driven away. 
(2.) Upon ſulphur ; as in the golden ſulphur of antimony. (3.) Upon 
metals, as in the vitriol of iron; to which it here gives tranſparency, 
as in the caſe of falts. 4.) Laſtly, upon earth, whereto it gives 3 
ſolid form ; as in the making of teſts, bricks, pots, &c. which would never 
hold together unleſs cemented with water. 2. Coagulation is alſo perfor- 
mable by oils, with ſalts, ſulphur, and metals, the firſt whereof they turn 


into ſoaps, the ſecond into balſams, and the third into plaiſters. Thus bh 
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particular Agalities. 


ruſe or minium, being boiled with oil, is thereby turned into a ſtrongly 
coagulated matter, or ſolid maſs. 3. Coagulation may be effected by 


inflammable ſpirits, with volatile, alkaline ſalts, as in the Offa alba Hel- 


montiana; with the white of eggs, and ſerum of the blood, into a 
horny glebe; and laſtly, with oll of vitriol, into ſolid ſulphur or bi- 
tumen. 4. A fourth kind of coagulation. is produced by the admix- 
ture of acids and. alkalies; as in regenerated tartar, and #artarune 
vitriolatum, where the oil of tartar per deliquium is coagulated by oil 
of vitriol, and ſpirit of vinegar. 5. Fixed alkalies will likewiſe effect 
a coagulation ; as milk, we ſaw, was coagulated by oil of tartar. 6. Acids 
alſo- will do the ſame; thus the animal fluids are readily coagulated 
by oil of vitriol. &c. whence it is manifeſt, that coagulation is not the 
ſole effect of acids or alkalies, as ſome have imagined. And beſides 


theſe, there are other particular kinds of coagulation ; as that of water, 


ſal mirabile Glauberi, butter of antimony, G . 


CHE MIC AL His TORY of PRECIP ITATION. 


385 


LY 


BY precipitation we underſtand the recovery of any ſolid matter, dif- Precipiration; 


. 
- 


addition of ſome other body. 


olved into a liquid form, or its reduction to a folid again, by the“ 


This precipitation is effected, 1. By. water, in all ſolutions of oil, and By what! means 


reſinous bodies with alcohol. 2+ By acids upon acids; as in the ſolution of *##c4. 


metals. Thus a ſolution of ſilver in Aqua fortis will be precipitated by 
the affuſion of ſpirit. of ſalt, or oil of vitriol. And this | ſhews the 
common opinion to be falſe, which ſuppoſes that acids can only be 
precipitated by alkalies. 3. A third kind of precipitation is of metals 
diſſolved in acid menſtruums by metals. Thus if a plate of copper be 
ſuſpended in a ſolution of filver, made in Aqua forits, and diluted with 
water, the copper attracting the acid ſtronger than the filver, which can- 
not enter the pores thereof; the ſilver adheres to the ſurface of the 
plate, in form of a blackiſh powder, which is afterwards precipi- 
rated to the bottom of the veſſel: in the mean time the copper diſ- 
ſolves, and turns the menſtruum blue, Now ſuſpend a plate of iron 
therein, and this will be diſſolved, and the copper precipitated as the 
ſilver was before; and by adding Japis calaminaris, the iron likewiſe 
may in its turn be precipitated, and ſo alſo may the calamine, by the 
addition of ſalt of tartar, which will thus be diflolved in its ſtead; all 
in proportion to the quantity of precipitate let fall. And this is the 
method, conſtantly practiſed by the refiners, of obtaining their metals 
pure out of the ſolutions they make thereof : and theſe phznomena 
have confirmed many in their opinion of the poſſibility of the tranſ- 
mutation of metals; the acid menſtruum thus transforming or accomo- 
dating it ſelf to all the kinds thereof. And there is a vitriolic mine. 


in Hungary, where metals are in this manner naturally preci itated. 
hence 


In what claſſes 
of bodies * 


Ho producible 


monly precipitated by- acids, a 


| nd a ſolution of ſea-ſalt or vitriol by oil 
of tartar per din... 5 
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CHEMICAL HisTORY of EFFERVESCENCE; 
or the Doctrine of Alkali and Acid. 


1. LFFERYESCENC E, in the chemical ſenſe, fignifies that violent 

inteſtine' commotion which is immediately produced by mixing 
two bodies together, that lay at reſt before. This commotion is 
uſually attended with heat, frothing, a hiſſing noiſe, and a manifeſt ebul- 
lition ; and is principally obſerved in fluids. To deliver the hiſtory of 
this phænomenon to advantage, we muſt conſider it in four ſeveral claſſes 
of bodies; and lay down ſo many different rules with regard to the thing 
it (elf. The firſt claſs” contains the manifeſt acids, as they are called, 
viz. vinegar, and its ſpirit, the juice of citrons, oranges, &c. ſpirit of 
nitre, ſpirit of alum, ſpirit of vitriol, ſpirit of ſulphur per campanam, ſpi- 
rit of ſea-ſalt, c. The ſecond contains the artificial alkalies obtained 
either from vegetables or animals, by diſtillation, putrefaction, elixation and 
calcination; as ſpirit of urine, ſpirit of harts-horn, ſalt of tartar, &c. The 
third claſs contains all thoſe called terreſtrial alkalies or abſorbents; as the 
various kinds of ſhells, coral, chalk, bole, crabs-eyes, c. And under the 
fourth and laſt come all the metals, and ſemi-metals ; as gold, filver, lead, 
copper, tin, iron, quick-filver, antimony, zink, Japis calaminaris, &c. The 
efferveſcible bodies being thus diſtributed into claſſes, we come to give 
the rules which ſhew in what manner they may be made to exhibit their 
phenomena. And (1.) The ſubjects of the firſt claſs, being any of 
them mixed with thoſe of the ſecond, will always make a violent effer- 
veſcence. (2:) In like manner, if any of thoſe of the firſt claſs, are 
added to any of the third, they conſtantly exhibit the ſame phænomenon. 
(3.) Again, the ſubjects of the firſt and fourth claſs will alſo make an 
efferveſcence together: but this rule is not univerſal ; for ſome of them 
will not. conſtantly do it, tho others will. It is here remarkable, that 
coral, crabs-eyes, or other teſtaceous bodies, being put entire to any 
manifeſt acid liquors, as thoſe of the firſt claſs, will, in the efferveſcence, 
be made to move or creep like living creatures; air, in the form of 
bubbles, continually breaking out from them. (4.) The objects of the 
third claſs differ widely from thoſe of the ſecond ; and indeed agree with 
them but in one thing only; and that is in being efferveſcible with 
acids. The one is a claſs of fixed, ſcentleſs, inſipid, mild, aſtringent 
ſoffil bodies; the other a ſet of ſuch as are volatile, odorous, ſapid, 
cauſtic, aperitive, and obtained by art. | 
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of particular Qualities. 327 
2. Hence we may fairly conclude, that mere efferveſcence with acids 2c of the doc. 
is not of it ſelf ſufficient to determine the nature of an alkali ; an 
that ſuch a name, which properly denotes a cauſtic, fiery ſubſtance, 
ſhould not be affixed to any mild and gentle body, ſach as chalk, bole, 
coral, &c. only becauſe it is efferveſcible with acids. The nature of acid 
and alkalies cannot, therefore, poſſibly be learnt by their efferveſcence, 
but requires a joint knowledge of their other properties alſo; as par- 
ticularly their taſte, manner of procuring,: and the change of colour they 
produce in bodies. | : 
3. There are three very remarkable kinds of efferveſcence ; viz. the Three kinds of 
violently cold, the violently hot, and the fiery or ſuffocative- | efſerveſcence, 
If ſal-ammoniac, or any pure volatile alkaline ſalt, be diſſolved viz. the cold, 
in water, and mixed with the manifeſt acids, a violent ebullition, with . 
a great degree of coldneſs, will enſue ; ſo as immediately to make the 
thermometer ſink conſiderably. This ſeems a paradox in philoſophy, 
that coldneſs ſhould be produced upon a violent agitation of the parts 
of bodies; the reaſon whereof is not well underſtood, tho the fact be 
certain f. : | | | | 
4. If to one part of Glauber's ſtrong ſpirit of nitre, contained in a ne viotenrly 
large glaſs veſlel, there be gradually poured two parts of pure alcohol, bor, 
prepared without the aſſiſtance of an alkali ; a great efferveſcence will 
inſtantly be produced, with a conſiderable degree of heat. In which 
experiment, it is plain that the efferveſcence cannot be owing to any | 
alkali, becauſe there is none concerned. Nor can the like pretence 1 
be made as to the violent efferveſcence cauſed in the diſſolution of iron 
by the ſame ſpirit of nitre; that metal containing a large proportion 
of ſulphur, which abounds in acid, and affording no ſigns of an alkali. 
5. The fiery, exploſive, or ignivomous efferveſcence, is made by Aud the fiery. 
ſuddenly pouring one part of the eſſential oil of cloves to two of 
Glauber's ſpirit of nitre, made very ſtrong and good; for at the very 
inſtant that they mix, a moſt prodigious efferveſcence, with a great 
eruption of flame and ſuffocating fume, enſues ; as alſo an effect equal to 
that of gun- powder: ſo that it is very dangerous to make the expe- 
riment with any large quantity of ingredients, or otherwiſe than under 
a chimney ; with great care to avoid admitting the noxious fumes at the 
noſe, or receiving the ſudden light with the open eyes. This experiment 
ſucceeds as well in vacuo, as in the free air; but never with alkaline 
ſalts. To make it ſatisfaRorily, and without danger, the ſpirit of nitre 


* The proceſſes performed upon certain ſub- | this particular notice was all along taken in the 
jets of the animal kingdom, as a criterion | obſervations ſubjoined to each proceſs, 
of their acid, alkaline, or neutral nature, were + M. Geoffrey has ſome curious experiments, 
therefore accommodated rather to the popular and a new ſyſtem, relating to this ſubje&, in 
notion, than ftrit philoſophical truth. But] the Memoirs of the Royal Academy of Sciences, 
as all other experiments that can be made] for the year 1700. And Mr. Boyle furniſhes 
of the ſame nature, give their atteſtation, we us with numerous fundamental obſervations 
may lafely enough acquieſce in them: and of! and experiments relating thereto, 


may 


may be a little weakened with water, and mixed with any of the other 
eleven oils mentioned, as fit for the purpoſe, in the philoſophical tranſ- 


actions of London. And this grand efferveſcence ſhews a very deſtruc- 
tive method of producing fire for the ſervice of war. If a proper urn, 
charged with theſe two liquors, were to be thrown into a ſhip, or other 
retreat of the enemy, it might prove much more fatal than bombs and 
cannons. And a like efferveſcence might alſo be made with oil of vi- 
trio] and oil of turpentine ; which ſhews us that the moſt violent fire, 
as well as efferveſcence, is producible by the joint action of oil and 
acid. And hence ſulphur has its great inflammability; as conſiſting of 
an acid united to an oil. This alſo ' may ſerve to ſhew the reaſon of 
that ſtrange efferveſcence obſervable upon mixing and grinding together 
the filings of iron and powdered ſulphur, and afterwards reducing them 


to a paſte with water; for if this paſte be put into a cloſe veſſel, there 


will, in a. ſhort time, ariſe ſuch a violent efferveſcence, as to burſt the 
veſſel. with an incredible force, and black, ſuffocating fumes. And if 
a large quantity of ſuch a maſs of paſte were to be buried deep un- 
der ground, it would ſoon cauſe a violent earth-quake, and burſt out 
with a very great flame and ſtench. Which may ſerve, in ſome mea- 
ſure, to account for vulcano's, or the fiery eruptions of particular parts 
of the earth; tho it-hitherto remains unexplained how ſuch mate- 


rials ſhould thus ſpontaneouſly take fire. 


CHEMICAL HisTORY of ODOURS. | 


ey rand Pe EGETABLES we have found are reſolvable into water, 
rabler, © oil, ſalt, earth, and a preſiding ſpirit reſiding in their oil: but 


neither water, ſalt, nor earth, when rendered pure, have any ſcent at 
all; tho they all become odorous if they contain any portion of oil, 
or the preſiding or ſpecific ſpirit. Thus the diſtilled waters of vege- 
tables ſmell ſtrong in proportion to the oil or ſpirit wherewith they 
are impregnated. The oil of vegetables therefore may, in the groſs, 
be eſteemed the chemical cauſe of their odour; or, to ſpeak more ac- 
curately, the ſpecific ſpirit reſiding in that oil; which may perhaps be 
a part of the oil it ſelf, ſo ſubtilized and attenuated as to become miſ- 
cible with water. Oil, therefore, in ſtrictneſs, is not the cauſe of the 


| odour of vegetables, any farther than that by being of an inviſcating 


and tenacious nature, it ſerves to lodge and detain that ſubtile and 
impalpable ſubſtance, properly called ſpirit, which gives them their "4 


How deſtroyed. cific and diſtinguiſhing ſcent and virtues. For any, the moſt odorite- 


rous oil, as that of cinnamon, if expoſed to a gentle heat, preſently 
loſes its ſcent, without ſuffering any remarkable diminution of its. 
weight. Hence it appears, that whatever cauſe can extricate the oil, 
or this ſubtile ſpirit, from vegetable bodies, will of conſequence ren- 


der them ſcentleſs. 5 
| | 2. Animal 


wo of particular Qualities, 


329 


2. Animals alſo we have ſeen, are reſolvable by chemiſtry into water, Vere ſeared #» 


ſpirit, oil, ſalt, and earth; yet none of theſe, when pure, are polleſs'd oll. 


any odour, except the oil, or rather the ſubtile and inviſible ſpirit lodg'd 


therein; which alſo may readily be ſet free by heat; upon which the 
oil loſes both its 8 ſcent and virtue. And therefore any cauſe able 
ubtile ſpirit from its priſon, the viſcid oil, will take a- 


to extricate this (l 
way all the odour of animal ſubſtance s. 

3. Our preceding proceſles have likewiſe ſhewn us that foſſil bodies are 
reducible into water, ſpirit, ſalt, ſulphur, metal and earth; all which, ſo 
long as they remain at reſt, even ſulphur it ſelf, yields no manner of ſmell; 
but when it comes to be burnt, whereby its parts are put into motion, it 
then proves ſtrongly odorous. And thus even the metalline part of mi- 
nerals aſſumes an odorous nature; as we have ſeen in the butter of anti- 
mony, which is a mere melted metal. In like manner ſea-ſalt, which of 
it ſelf has no ſcent at all, ſmells ſufficiently ſtrong when converted into 
ſpirit. Mercury alſo is perfectly inodorous, yet yields a ſtrong ſcent when 


it comes to be diſſolved in Aqua fortis. Hence it appears that all thoſe 


cauſes which can bring minerals into action, or give motion to their parts, 
are capable of making them odorous ; tho of themſelves they are perfectly 
ſcentleſs. And according to their nature or ſpecific characters, together 
with the nature of the operation they undergo, the ſcents they afford are 
varied. Weobſery'd a ſtrong odour to be inſtantly produced from ſcentleſs 
bodies, when ſal-ammoniac was mix'd with quick-lime. In the prepa- 
ration of the golden ſulphur of antimony, the ſcent of human dung was 
momentaneouſly produced from bodies that before were partly inodorous, 
and partly of a grateful acid odour. A ſtrong aromatic ſcent we alſo ob- 


ſerv'd was cauſed by the mixture of pure alcohol, and ſpirit of nitre. And 


laſtly, a violent odour we have found may be inſtantaneouſly deſtroy'd, 
by pouring ſpirit of nitre to any ſtrong alkaline urinous ſpirit. 4 


CHEMICAL HIS TORX of TASTES. 


In foffls. 


2 vc geta e 


a and animals, have no particular taſte, any more than odour, ſuffi- 2 aim 
cient to diſtinguiſh the principles of one ſubject from thoſe of another. ſubſtances. 


1. H E prefectly pure water, oil, ſalt and earth, both of vegetables Taſtes, ” 5M 


Salts and oils have the greateſt pretence to it; yet the pure and perfe& 
ſalt of liqueriſe cannot be known from the ſalt of wormwood : and if the 
operation be duly perform'd the caſe is univerſal. In like manner the ſtrong- 
eſt and moſt ſapid vegetable or animal oil, by being expos'd to the free air, 
utterly loſes all its taſte as well as ſmell ; and what remains thereof is not 
to be diſtinguiſh'd from oil of olives, oil of almonds, or any other pure 
and perfe& oil. Whence we muſt conclude, that as oil alone conveys 
the ſpecific taſte of vegetable and animal ſubſtance, there muſt be ſome 


tine, ſharp, ſubtile thing, or ſpirit 1 therein, which when the 


t oil 
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C bemical Hi, 
oil is once depriv d of, the bodies loſe their taſte: and therefore whatever 
has the power thus to draw away this ſpirit from the oil, has the pow. 
er of rendring bodies perfectly inſipid. n ws 


Whence in foſ- 2. As to minerals, all of them are deſtitute of taſte, ſo long 25 they 


deſtroying the taſtes of bodies *. 


remain entire, and undiſſolved; but when once ſet afloat, they become 
vehemently ſapid and pungent : whence it is eaſy to conclude, that taſte- 
leſs bodies may, according to the nature of the ſolvent, acquire ſtrong 
determinate and abominable taſtes. Thus fix*d ſalts, diſtill'd from inſipid 
ſand, become a og acid ſpirits; as ſpirit of nitre, oil of vitriol, &c. 
Taſteleſs ſulphur, by boiling in oil, becomesexceedingly nauſeous upon the 
palate. The inſipid body of ſilver, diſſolved in ſpirit of nitre, proves moſt 
intolerably bitter upon the tongue; yet becomes inſipid again when reduced 
from its vitriolic ſtate to Jana cornea» And by the like treatment the body 

of lead is made to taſte ſweet, as in the Saccharum Saturni. Whence we 
may ſee what numberleſs ways there are of diverſifying, changing, and 


9 — 


Cnzmcar His TORT of COLOURS, exhibit 
ing, in a ſeries of Problems, the production, deſtruction, 
and changes thereof. t 


E learn'd from our proceſſes upon antimony, that almoſt all kinds of 
colours are produeible in that black ſolid body. Diſſolved in Aqua 

regia, it affords a yellowiſh ſulphur, and a white or greyiſh calx ; which 
being ſublimed with an equal quantity of ſal-ammoniac, gives a very 
great variety of different hues; as we obſery'd in obtaining the flowers 
thereof. And that in like manner colours may alſo be wonderfully pro- 
duced and deſtroy'd in fluids, we ſhall ſhew in the following problems, with 


which we will cloſe the whole. | 


* Mr. Boyle hath admirably treated theſe ſe- | dies are mechanically producible ; that is, by a 
eral ſubjets, in the chemical way, with a view | bare alteration in the form or figure of their | 


10 ſhew that all the particular qualities of bo- parts 


PRO 


108 PROBLEM I. . 
1. To turn a pellucid liquor inſtantly black, by barely pouring 
it into a C _— or by the addition of a white, . 97 
gold. colour d ſubſtance. e 5 


2. Waſh a glaſs in the clear ſolution of the vitriol of iron, made in fair 
water; and pour into it a ſlight and pellucid infuſion of Afiatic galls, made 
alſo with water; and the liquor will immediately become black, 

3. In the ſame manner, the tranſparent liquor or infuſion of galls may 
be changed to a black, by throwing the ſmalleſt bit of a white or a red 
body into the glaſs ; wiz. a very little of the vitriol of iron, caleined to 
either a white or red. : ES}, 

4+ To turn the tranſparent liquor black by a gold-colour'd ſubſtance, 
let fall a ſingle drop of Bafil Valentine's golden tinQure of iron therein, 
and this will effect the change, tho ſcarce one thouſandth part thereof be 

iron ; which nevertheleſs is the whole thing that produces the change. 

J. Theſe experiments are order'd to be made with the artificial vitriol 
of iron; but the native may ſerve the turn: ſo likewiſe might The Eus vene- 
ris, which is prepar'd from native vitriol, reduced to colcothar, and ſub- 
limed with ſal-ammoniac. For the effect would be nearly the ſame, except 
that the blacknefs produc'd would not be ſo full when the Ensveneris was 
employ'd ; becauſe the ſal-ammoniac acting here as an alkali would ſome- 
what hinder the ſtriking of the colour.  _. 5 

6. Nor need the experiment be confin'd to the infuſion of galls alone; 
ſage, oak- leaves, pomegranate bark, or flowers, good green tea, red 
roſe- leaves, &c. may be uſed inſtead thereof: a clear tincture or infuſion 
of any of theſe turning black with a ſolution of vitriol, or other cha- 


ly beate liquors. 


PROBLEM II. 


1. To make à black liquor pellucid by barely pouring it into 
| a clean glaſs. 


2. Pour the black liquor already made, into a clear- glaſs, waſh'd with 
oil of vitriol ; and it will preſently become as clear and colourleſs as 
water. 

3. The black liquor made from a ſolution of the vitriol of iron, will by 
this means become perfectly pellucid ; but that prepar'd from colcothar, or 


vitriol-calcined to redneſs, will only be brought to a yellowiſh colour, like 


7. To turn the foregoing | ne liquor black again. 


2. Pour into it a little oil of tartar made per deliguium, which will ſo 
mortify the acid that before took away the blackneſs, as to make it pre- 
ſently return again. But if the liquor ſhould be made with Eus veneris, it 
will appear only of a purpliſh colour, tending to black. | 


PROBLEM IV. 
uy 1. To render this black liquor axon pelluciad. = 
2. Pour Note oil of vitriol to it. 4 
„ PRO. 
K. To change 2 pellucid liquor yellow, and milky, by pouring it in. 
| to two clean glaſſes. | 5 


2. Pour the clean ſolution of quick- ſilver in Agua fortis, into two clean 
glaſſes, the one whereof has been rinſed with oil of tartar per deliquium, 
and the other with ſpirit of ſal-ammoniac; and in the former the liquor 


will turn yellow, and the other milky. | 
3. This gives us a remarkable inſtance of a difference between a fix'd 


and volatile alkali. | | 
PROBLEM VL 


1. To deſtroy the yellow and ; milky colours produced in the pres 
= ; ceding problem. x: 


2. Drop ſpirit of nitre, or ſpirit of vitriol into them. 


PR O- 
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PROBLEM 1 


1. 75 fur, a tran Parent red liquor milky, by barely Pouring ir 
8 into 4 clean glaſs. 


2. Pour the 883 of ſulphur, prepar'd with fix'd alkali and alcohol, 


into a clean glaſs waſh'd in ſome acid ſpirit, and it will immediately turn 
milky ; as in the EGAN of Lac Sulphurit. 


PR 0 B E E MN VIIE. 
1. To chanted the white liquor of the preceding problem green. 
2. Drop into it a little oil of rartar, well diluted with water. 
PROBLEM IX. 
1. To turn 4 , pellutid liquor of a beautiful wviolet-colour, upon 
ouring it into a clean glaſs. 
2. Pour a clear ſolution of copper made in ſpirit of vinegar, and well di- 


1 with water, into a glaſs waſh' d with ſpirit of ſal-ammoniac, or ſpirit 
ot urine. 


— 


PROBLEM X. 


| 1. To deſiroy the violet-colour produced in the preceding liquor, 
by barely pouring it into a clean glaſs. 


2. Pour the liquor into a clean glaſs waſh'd with oil of vitriol. 


PROBLEM Xl. 


1 * the liquor of the laſt problem, ta a blue or ſeas 
green. 


2. Drop into it a little oil of tartar per deliquium. 


PRO- 


* — ; 1 
> #5 * 


periments of this kind, and the doctrine they 


_ PROBLEM XII. 
1. To make 4 rich beautiful green liquor paſs thro various de. + 
grees of colours, into a fine sky-blue, or violet, © 


2, Make aſolution of copper with diſtill'd vinegar, which will be of 
a lovely green; and pour to it bydegrees the ſpirit of ſal-ammoniac, and 
it will paſs thro various ſhades to a fas Sky-blue, or violet. 


| PROBLEM XII. 
1. To reduce the blue liquor of the laſt problem back to a green 
Again. | 
2, Pour any ſtrong acid, as oil of vitriol thereto, and it will paſs thro 


all the ſhades, till at length it ends in a green; from whence it may again 
be brought to a blue by the affuſion of oil of tartar per deliquium *. 


PROBLEM XV. 


1. To diſtinguiſh acids from alkaltes, by the change of colour, 
- .. Fhey produce in the blue ſyrup of violets. hen 


2. Thoſe liquors which being poured to ſyrup of violets, change it of 
a fine red, or carmine colour, are accounted acid; and thoſe alkaline 
which turn it of a kindly green. Thus oil of vitriol, or any the lighteſt 
avid, will inſtantly. change the blue of that ſyrup to a red; as oil of tar- 
tar, or any the lighter alkali, turns it green. And this is accounted a 
ſure criterion of acid and alkali. And if to this ſyrup, made red by the 
addition of oil of vitriol, oil of tartar be poured, it turns that part where- 
with it comes in contact green; but leaves all the other red. like man- 
ner, if to a quantity of the ſyrup made green by oil of tartar, a ſufficient 
or predominant proportion of oil of vitriol be added, it turns that 
part red which it touches, and leaves all the other part green. And fo 
when larger quantities of acid and alkaline liquors are alternately mix'd 


This kind of problems might be varied appear to eſtabliſh, may conſult Mr, Boyle up- 
ad inſinitum. Whoever deſires to ſee more ex- on Colours, and Sir 1/aac Newton's Optics. 


2 | with 


with the blue ſyrup of violets, they ſuddenly change it from red to green; | 4 
and from green to red. And all this being conſider d, together with what ; 


we formerly obſerv'd as to the mixture of oils and water, which makes a 4 
white, and other particulars of the like nature, will lead us into a know- 0 5 1 


ledge of the inſtantaneous production, change and deſtruction of Colours. 
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ot impaired in {blutions, 


But not abſolutely incapable of . 369 


Why call d the — apor. 369 
Is incapable of mixture. „ s 
The manner of. its action. Nee =o 2 


Various opinions concerning it, 367, 370, 


k 371 
Not prepared from Urine. 370 
Not phoſphorus. | 366, 370 
What it probably was. 370,371,372 


Attempts to procure it. I 
Whethe he me v with the ſal circulatu =_ 
if of Parace be, 3715 72 
Alkalies, what. | 40 
Their exhibition how indicated. 98 p 
How preſcribed to advantage. 232 p 
See Spirits, Salts, and Acids. 
Alkali, fixed, what, and -whence readily ob- 


Helmont. 
Origin of the thing. | 10 
Its notion not irrational. 363 


Pretenſions of ſeveral chemiſts to it. 3631367 


Its effects in changing bodies. —_ «ris, | 
368, c. 


us properties. 


362, 367, 370 


tained. 1339s e r, 230 237 p 


The name w] hence, 339» 
45 P 
How it is known. 4 
How made to act as a menſtruum. | 
How beſt purified. 
Its uſe in g. bodies for ſolution. 3 
How produced. 4344 P- 236,237 p 
| Attractive of moiſture. 4445 p 


es colour in the fire. 44 p. 164 p 


| Deſtructive of animal ſubſtances. | 44 P 
8 A 


A 2 Alka 


Whether vegetable, animal, or foſſil. 


Whether once fluid. 128.n 
Mix'd with foreign bodies. 128. n 
Its taſtes and ſcents. 127. n 
Its Menſtruum. 362. 16 1p 
Its Tincture gained readily, and the virtues 
| thereof. e e 9:4] 
ES qui rp 
ts oll, an 173. & n. p 
Its falt, how adulterated 173. =P 


Poſſibly a camphor. 


Virtues of its falt and. oil derived from he | 


air. 174. 179, 180. p 
Amber greaſo, what, and where „128. & n 
Its origin. 128. n 
Various opinions about it. 128. n 
Ammon, the meaning of the word. a 
ra Chemical, productions thereof. 176. 
| n. 187. K n 
In what manner conducted. 4. 7·P. 114. 
P. 180. p. 
Its juſtneſs diſcoverable by recompoſition. 
1% . P 


Anatomical Preparations, how preſerved. 100. p 
103, 104: P. 35. P. 38. p. 163, 164. p 


Aanatrum, what. log. n 
* Animals defined. $3. 163. 


„ 5 vegetables and fadſils. 


163.&n 


$27.0 : 
128.n.173, 174. & n. p 
Where found, and in what form. 127, n. 128. 


e p. 485 y 
1. 10 6 p + aol „ 165. n 
: 1 Ther les . compote. 166, 167 
: rg 44 e 18 R 3 217,218 ; 
« 5 NE bete 46. p. 49 p , "Us ple 15 715 15 7 119 9. p | 
Whether a production of art. 46. & n. pP q - Their f uids what; and whencederived. 167 
Its e and uſes. 448. p c 
Wich what cautions to be adminiſtred. 47. p 1 e 168 
How run per deliquium 1 | able by hea 206, 207 
Liquid how procured * p Nield no fix alkali. 168, 169 
e 49. P Contain no real acid 168. & n. 169 
mix emer | - Their principles. | 168.&n 
© this affe Wy how known. All their matters afford the ſame N 
e ne ei 
Ae its kinds. * 1 Have each 4 peculiar ſpirit. . 
Y n 18 112 OContain much water aer. 169 
Where found. 1 ¶ 72712. n. OContain aà ſalt, and of hat kind. : 4:4 
How made in England. 112.n Why nofix'd falt. 
Its tone, wot 112. n Their Native Spirit loſt in Chemical Opens. 
How made at Giving hertha. S771 £83.02 r © ne [259 74 01 | z18.p 
Its uſe in making {ſpirit of nitre. be .: Contain an Oi. 169 
wee. what. 112. n. 356 © Confidered as the ubje@tzof chemiſtry. 169 
| How made at Solſuterra. 112 n Into what reſolvable. 287. & n. 188 n 
How found in the earth. 112. & n. ys &n . Naturally luminous. 239 
of metals, explained. 70 e want the faculty of forming Giles. 55 
28 method een 296, 297 p pP. 19. p 
6 222 Sr 4 Bs Their Glts, bees bene 5 197, 198-p 
Amber, what. 127. & n. 128. & n How preſerved by ſmoke. 96. p 


Are continually waſting and 179. p 
Their food, —— — 
of. | _— 


NV have ſome of their aliment and 


from the Air. 179, 180. p 
Their growth, how ſtop d: Au. p 
Their bodies conſiſt of vegetables. 180. p 
| Their parts might ance exiſt in milk. 180, 
| 181. 
Naturally contain neither acid = alkaline 
Alts. p. 208. 
Animal Marter, i its — Ts foſſi a. 
| 166.n 
Wherein its virtues reſide. 222.5 
How render d unfit for 99 
e ae 3 219, 220. p 
im Frincip es, purified. 220, 221. p 
jp — Spirits, whether exiſting in _ body. 
1. & n. p 
Whence they afford no fix d. falt. 224.5 
AE of Glaſs, what. 140. p 
, a finc one. 172. p 
In oil of turpentine. 103. p 
Antimonium diaphoreticum nitratum, how 
made. 311. p 
Its virtues, uſes, &c. 311. p 
Dulce, how made. 341, 312. p 
Its ill effects on the body. 312,313. P 
| Helmontij, how made, &c. 321. p 
Anti mony, 


I N D E E 


Animory irs chemical character explained. 


Ants, whether they yield an acid ſpirir by di- 
r 355 


| Irs various names in chemiſtry. 66, 67.85 ple Balſams.how pr . 


56. 58. 132 
q 132, 302.P 
What, and where found. 302. p 
How purified for uſe. 302. p 
How to be choſe. 55 302. p 
Male and female what. 302. p 
Its nature. 48. 85. way 6% oo 2 
Its uſe in cupellation. 67.85 
 Volatilizes all metals but gall... 7 X08 
| The laſt teſt of gold. 1 „ 
Emetic virtue of its glaſs. we B37 
A medium between gold and ſilver. . 131. 
: Divided into a and ſulphurous part. 
303, 30% 
| The nature of i its ſulphur. * 3, 304. p 


To purge it of its ſulphur a deſideratum. 
2 | 131, 303.P- 394+ P. 306, p. 308 
? Attempts to render it a. metal. 131. 308. p 


Helmont's purging flowers thereof, and their 


virtues. 321. * 2 


How to colour them differently 111 
Their uſes and virtues. * 111. IIa p 
Apozems, what. p 21.23.P 


Wherein they differ from infuſions. 23. p 
How madeto the beſt ante 21. 23 ꝓ 
adep = 3 

Aqua adeptorum, w | 76 
og 7 fortis, what. 65. 84. 240. p 
ow made. 84. 241 

Its uſe in ſeparating a pe; 71.85 
To try its purity an 84. 280. p 
The metals it 8 TO 354 
Aqua divina Fernelii, what. 209. p 
Aqua immortalis, what. 76 
Aqua Philoſo phorum, what. 76 


ua Regia, whence its name: | 65 
What and how prepared, 65. 84. 246. p. 


| — old | NY are el 250. n. p. 
Whether ca ving 132 lts uſe in ſeparatin | . 
Where and in what forms found. 132.n What bodies it difſolyes. 354 
Of two kinds. | 132,12 How made to diſſolve ſilver. Sn 
The eommon, hae. 13a n JArcanum Corallinum, what. 591. p. 
Gains weight in calcination. 251.252 Archaus, Helmont s notion thereof. 33-34 
Its power in diſſolving metals. + 334 Arnoldus de Villa Nova, his hiſtory, writings, 
Whether it deſtroys their nature. 334 and doctrine. 19, 20. & n 
Its genuine mercury, how procurable. 333.n Aromatics, wherein their virtues reſide. 168. p 
Its tincture, how made. 35 Arſenic, its poiſonous nature 126. 127 
Its virtues, whence. . _ 302. p Work d for gold or the philoſopher's Kone. 
How diſſolved in aqua regia. 3033 -- 11. 126 
Converted to a very corroſive powder. 303.p Suppoſed capable of fixing mercury. 127. n 
How purified by bare fuſion. 304. How obtained from Cobult. 134 n. 
How purified with flux powders, or redu White and red. 1326. & n 
toa regulus. 305, 306. p Cryſtalline, whence obtained. 126. & n 
Its golden ulphur, how d. 308,309.p The common, which. . 126. & n 
Virtues and uſes ther 3099p Makes metals brittle. 126 
Its crocus ox liver, how / prepar 2125 p A peculiar menſtruum for it wanted. 126 
A mild emetic, how we. 79a it, how / Changes copper like ſilver. 126 
uſed, &Cc.. - 310.P 317P Infoluble in water. 127.&n 
Its vomitive poiſon corrected by nitre. 3 12. p Greatly alters metals. 126, 127 
Its diaphoretic nitre. 1b 85 392 ous to handle. r THE. 
Its fixed ſulphur, how obtained, wi Art, what. 51 
| nature thereof. 14. p Artephius, an author in t Ax 
Its milk, what, with the virtues thereof. 3 14.5 Aſcites, how formed. 1 > SRE-P 
Irs butter, or icy. oil, what and how made. Aſhes, what. 271.29, 30. p 
314. p 30. 1 p How made conſiſtent and hard. 330 
— 31 97 How gained inſipid rom Vegetables. 29, 30 p 
Its converſion i into oil, with the uſes thereo How gained faline from vegetables. 32, 33 p 
316, 317.p Retain the figure of the plant. 29. p. 32, 339 
. courerinn into mercurius vitz. 317.Þ What they contain. 29. p. 32, 33. p 
Its purple tincture, how made. 317- p Ok all vegetables virrifiable. 47. p 
Its 1 ener, how prepared, with their Thoſe of diſtilld and fermented vegetables. 
329. P | 0 
Variety dt colours producible therein. 320.p Aſphaltum, what. 357 
Irs fixed flowers, how made. 321, How ſophiſticated, 


The antient or ſuppoſed. mor'ar of the 1 
of Babylon. ey "© + $ 69 


n 3 
—— 


balium, where found. 128 

Whether a ſolid or aliquid Glfue „ 

1 23 .f 

Athanor, wut. 15 0 63 

Its ſtructure and uſe. © © . 

Atmoſphere, effects of light or Segen 25 

Sc n. 279. & n 

A chaos of al things. 279. & n. 290. & n 

| Kee. zor, zog. 

The exhalations theren. 279 3 
Conſider d as a chemical veſſel. 

Why a moiſt one lighter than a dry. 291. n 

Its weight, nw 294. n. 295. u. 310 

Air. 


hom: what, and their hardneſs. 173.0. 343 


— 


Attrattion, its notion explained. bbs ; >, 1 
Its ſpecies. fs I9LEE SS. 
Ho far * l 171. n 

Artricion, What 249 
How and in what ions it collects fire. 

| — 249 

1 What. 281 

Auripigmentum, e Sand: 1268 n 

Aurum fulminans, how made. 298. n "6 


Autum Philoſophorum, what. 


Its great ſimplicity. 1 UCL? 
nal. what, and how made. br 2.0 
| | 317. .P+ 268 


From Vitril. 136 
Made by bare motion. 335. K n.336 
A genuine one. | 335. n 

Procured from all metals ground with de, 
33 
Craftily counterfeited. | 352, 
| — Eafily procurable by meansof the Alk 74 

3 

A ſham one, how made. 256. p 

Axure, What, and how prepared. 137. & n 

B. hh 

J Aron (Roger) his * 7, character of his 

writings, chemical doctrine and ex- 

periments. 15.17 

rage for a magician. 17.211 

Acquainted with gun- powder, phoſphorus 

and the air- pump. 17.210, 211 

Balm, what. 159. & n 

Its kinds, of Gileaddeſeribed. 159. n 
| See Balſam. 

Balneum, Arenæ, what. ap 324 
Mariz, what. 324.380 
Roris, what. 324 
Vaporis, what. 324 
Ventris equini. ä 324 

Balſam, What. 159. 9. p 

ts kinds. 159. n 

Of Peru, its kinds. | a 159. n 

Capivi its kinds. 159 
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Wes 


babe red n 
© - Whenes the name. 112 
| All contain an acid voltrile dt. 10. p 
Ho changed into oils. 10g. p 
How changed into reſius. 10. p 


How affected by the Sun's —— 105. p 
Why the moſt plengifully* found in ever- 


| R wh 
Dry, how anlyo toy, bob, 
3 105, 106. p 

Of Of Kapha, 1 — 258. 262.p 
Balſamum ſulphuris commune. 1 gd. p 
erebinthinatum. * 259. p 
Aniſatum 259. p 
Borchauſes, (Joh. 20 his writings chaacte- 
Bark of — ER —__ 178 
Its offices and uſes. | 158, 159 


Various juices thereof. 59, & n. 160. & n 
Barley, wherein it differs Bom malt. 115. p 
Barometer, why it ſinks upon winds. 287 


Whence in continual vibration. 289 
Why uncertain at great heights. © 244 
Baths Chemical, their origin. 275.324 
Their different degrees of heat. 324 
Baulm, its water. a e 
Virtue of its oil. os e. p 
Beer, what. 214 
Whether a wholeſoine drink. 414. U 
How made. 214.0 
Bees, how they gather wax and honey. 153, 
| 154, 155-0 
Begninus — 4 his Tyrociniuns Chemicwn, 
| recommend 38 
Bell metal, of what — 98. & n 
Benxoin, virtues and uſes of its tincture 158. p 
Bezoar Mineral, ren de ene 4318. p 
Its nature. 318. p 
By whom firſt introduced. 318. p 
BHe, whence it may cauſe great diſorders in 
the body. 72. p 
Birch, virtues of its fp. 118, 119. p 
Biſmuth, what. | 133.&n. 
Where found. | 133.&n 
Artificial, how made. 133.&n 
Bites venomous, how cured. 213. p 
Bittern, what. 108. n 
Bitumen, how form'd in the earth. 113. n. 127 
- What. 127. 
Its kinds. 127. & 
Culaſſed. 5 127. & n 
Form'd by art. 129. & n. 130. n 
Bitumen 1 what. 127 


Black bodies, why ſooneſt heated. 243. & n. 244 
Bleeding of trees, how practicable to advantage. 


151. n. 152. n 
Block- tin, what. : 96,97-n 
Blood, what. 167 


The 


* 


17 D "T2 


Blood, th te pats procur en from it. 16 7 
| ve it from 322 
Bon + diftill'd with : (5 $0 


Whether it contain any 24 355. 356. & n 


How reſolved when 244, 412. p 
That of pleuritic perſons, how reducible to 


 —.. its natural eee Þ + 
Ho preſervable uncorrupred. 13. p 
Its ſpirit, how 112 app © 
A knowledge of its wn Ea _ ogg 5 
ture, neceſſary. | 9. p 
ls 3 mixing i ! and 
4.4 5 _ 232. p 
: ; yo it {eparates —— o. p 
Its ſpeciſic gravity variable. 90. p 
How impaired. 232 p 
| - Coagulated by acids, bur liquified by alkalies. 
<4 5 
a by: what ings thickned, wy — 
C7 ned. 232. p 
Blood-Hounds, whence they diſtinguiſh pa 
16 
; defin'd. * 508 250 
ible and infenſible. _ f 
Divided into three claſſes or kingdoms. 
A ſimple body, what. +. 
' Indiflerent to motion or reſt. 8 ff | 
Its eee 3 192. & n 
Its co tion 43, 62 n. 173. n. = 
Eirher fixed or a — 5 0 63 


Whence indeſtructible and unalterable. 173 


& n. 174. & n. 329 
Bodies, into what generally reſolvable by the: 
miſtry. 187. & n. 173, 174. p 
Some not refolyable by fire. 179. n 


How preſer ved from corruption. 300. 103, 


104. p. 138, 139. P. 146. p. 163, 164. p. 


171. p. 176. p. 201. 7. p- 213. p. 
How analyied to [5 tune nou br 173.P 
Whence their difference. 1223. p 


Human body not deſtroyed by the fierce cir- 
culation of the blood; &c. 23. p 
Bohnins, his writings characteriz d. 47 


Boiling, how liquors are affected therein, as to 


degree of heat. 272. & n 

Boles, what. 132 
Their uſe in diſtillations. 240. p 
Bollito, what. 140. n 
. Bolt-head, what. 375 
Its uſe. 3 
Baues, how reducible to a and again re- 
coverable. 167 

How formed from milk. 184. p 
Yield no fix d alkali. 217. p 219. p 
Abound in water. 217. p 
Afford a copious volatile ſalt. 217, 218. p. 
Their compoſition. 219. p 


Vield 7 not the Aras principles after long 


| lying expoſed. 

Bone-black, ha and how made, with its urge 
« AT 

Dubna, what Kited of alt. +, | —_ 
; Native and artificial. + 1 
Tube artificial, how made. 111. n 
Its hiſtory imperfe&.' _ 5411 
Pliny's account thereof. 111. n 
Where found. ibid. 


The factitious, only the native e purified, ibid 


Its properties. ; 442g FIT 

r tf e 

Why called Chryſecolla, 10 29497 —— 
Boyle (Robert) his character. | 

His writings characteriz d. 46, — 


Cleared from the im putation of credulity. 47 
His profuſe encomium of certain remedies, 


Whence. 47 
Brandy, what and how made. 132, 133. p 
a ode | fk F3SoP 
Whence its yellow colour. 134. pP 
Braſs, what, and how made. 88. n. 133 
Turn d to gold. 46. n 
How icable to advantage. D151 
Brewing, its origin and 1 inventor. 214 
Directed by chemiſtry. 214,215 
The proceſs of ir. — n- 
How practiſed on corn, pulſe and nuts. 126, 
127. p 
Bricks, whence their red colour. 93» 94, 267. p 
How made. 3 — 9 16 
How managed in 267. p 
Brimftone, how made. : 252. P 
See Sulphur. : 
Burning, how effected. 230 


Burning glaſi, its effects on _ and iilver. 


64.&n 

Its manner of acti Ring. 226. 241 
Its action upon m explained. 100. n 
231. & n 

Moſt forcible in winter. 231 
To augment its force. ibid. 
Made of different matters. 257, 258 
Of ice. 287 
Burns, how cured. ,I80.n. 
Curable by fire. 13. p 


Butler's ſtone, its effects ben by Helene 34» 


35 
Of what compoſed. 89 
1 
Alnia, 5 133. œ n 
Calamine, what and how e 133- 
Its wks : 1 — a 
Adds fomething metalline to copper. 5 


Calcant hum rubeſaltum, what. 2 80 n. p 


Virtues of their oil. 


— old, why prefer d to new. 121, 122.P 


Deprived of their force by acids. 166. p 


Ho to diminiſn their force. 166. p 
Wherein their virtue reſides. 166, 167. p 
Catoptries, what. Fin | Sn, ©: 
 Canftic, common, how prepared. 50. 
Whence its force. 1 | 
| Attracts e e 51. p 
F Its uſes. | 51. p 
Cement, what. 335. p 
Cementation. 334» 335 
"Cements, of what . r 
Their manner of action. 3 5 
For mn ze Os glaſſes, and Ch 
Ware. 382. n 
. his and writings. 45. 81 


Ceruſe, what, how made and uſed 79. 272, 273. p 


_ Its poiſonous qualit 27 | 
= "Chalk, wharand whet Ease Mn 

_ - "How diſſolved in water. 342,343 
| | \Chalybs cum ſulphure, how made. 272. p 
Characters, in chemiſtry, their origin and ra- 

tionale. Nee 

nn What, &c. 29, 30. p. 38. p 264 

_ How made. 265, 266. 29. 30. p 
Which the beſt. * + 

Its poiſonous quality. 266 


cluded. 303. 38. p. 42. p. 96. 
Tranſmuted by the alkah Labefl . 368 
| Cheeſe, what, how made. 183, 184 75 
Why ſometimes rank. 75 
Chemiſtry, orthography, origin, &c. of its * 


9 Fo 8 


e what. e IIIE 
Never effected without air. „ 
Whence it whitens bodies. 3 984 
| By moiſture, what. 6 264. p 
Dalx, of a metal, how reducible to a metalline 
form e 4.76. 79 « 
: OF lead, how receverable: . f 79 
Increaſed in who by Way: calcination. 
79 
What ſpecies 122. n 


Camols, how 8 12 carelling. . ; 199 « 
Camera obſcura, how made. 2 ©g3 - 
Camomile flowers, virtues of their water. _ «Pp 4-1 


| | FP. 7 
"Camphire, what and how form d. 86. p. 171. p 


Cancers, how cured. © a47-P 
Cantharides, effects of their tinture _—_ P 
ere 00S. þ © 
Series of the bones, hone: 7 198 
How cured. A 196 


Catapla s, not to be a hot. N. 107 ꝓ 
— 9 what, ES act. | 39. P , 


«Cathartic potions, what, and how made. 164. p 
Their excellence and manner of uſe. 164. p 


Will long ſuſtain the fire, if the air be ex! 


7 1 on 


Reveald by Demons. 5 23.40 


Its fabulous 
Nhy not wn. by Lac akon, 20 


ee e one hoot | 


Defniionabahs arc... EN: ON 8 
PE ne ann 
Twbal Cain in 
4 — eras 8,9 
Tube authors in, with their characters 
&c 14. 36, 37. 5o 
by whom applied to medicine. 23. 30, 
1.1 
9 3 5 
Beſt authors in chemiſtry ſelected and 
. r 38. 50 
= alchemy. * 42.46 
Exe? qt ink and medicinal art. = 5o 
10 ob} 52:53 
ts effects pr produced by motion 170. 180 
| &n.1 ; 
; Hints towards a rational account : 
171. n. 172 
Its difference from mechanics. 173 


Its operations whereon depending. 173. n 
Reducible to two kinds. 174. 18. by 


Its productions. te t 69. 190 

ry and uſes. 1 5 191.218 
oY V experimen 192, 19 

Coincides with natural philoſophy. = 
| 193. &n 
: How to be a con | 193 
| Suppoſes me 193 
Accounts as oe ition of animal ſolids, 
and coheſion of fluids. | 194, 195 
. eiotics. | | 196, 197 
in ygicne. | 197 
in — neo 97 
Cenſured by the Faculty of Paris. 198, 199.n 
Is uſe in panting 200. & n201.&n 
in glaſs. 201. & n. 202. n 
| 8 | 202.&n 
in dying. 203, 204 
The art of Glaſs. 204. & n. 205. &n 
of Gems. 205, 206 

of foſſils or mines. 208 
of metals. 208, 209 
of war. 2109, 211 


of fire - works. 210,211 
of natural magic. 211 
in working ſham miracles. MUST 


in cookery 213 
| making wines andthe rinks 213, 

| 214 

Che- 


1 N D E . 


How clear'd. 


Ghemifty,its uſein brewing. 214,215 
= in alchemy, 419218 

Its inſtruments, what. 218. Kn 

Its ultimate effect in reſolving bodies. 347 
A courſe of o therein, woes» then 
.__ conducted, 4. p. 7. p. 8. p. 12.p. 180,181. p 
| 11 8 106, 17. 5 


5 "Hi the 3 way: of wri- 
E how improved by chemiſtry. I _ 


Cholera — a remedy for it. 64.P 
9-1 

Pc auger 1 e and i its qrigin. 74. 75. 161. 167 
74 181, 182. p 

Hoy made blood. 167.186, 187 p 
Whether vegetable or animal. 180, 181,182. p 
os and how turned red. 184, 187. p 
242 repared in the body. „ J4P 

Its difference from milk. 7. p 
Its office and uſe. | ITE AIG 
Whence apt to turn acid. 75. FF 

Cinnabar, native, what, and where Pen 4, 

77.132. &n 

The marcaſite of quickWrers and reducible 
thereto. 132. n 


The fatitious, what, and - how prepared. 
132. n. 133, 134296. p 


The manner of working it. 134. u 
c 3 ad 296.p 
Ot antimony, how e. 219. 
c its — Foo eſſential oil. 81. — 
Virtues of its oll. 81, 82. p. 84. p· 89. p 
Its oil turned to ſalt. 82. p 
How ſophiſticated. 88, 89. p 
Circulatory Veſſel, what. 4 ,-oIuÞ 
--. The —— its ule. 376 
Citron- peel water. 64. p 
Virtue of its oil. 84. p 
Clarification, the ſeveral ways of effecting it. 
26, 27. P 
1 whether fample earths  123«&N 
123. Kn 
Porcelain a clay. 123. n 
2 123. n 
2 1 c gravi I23.n 
Clouds, ing _ OR 245 
Their figures. 245 
What they contain. 246 
Their height. 285. & n 
Cloves, — ſophiſticated, before importa- 
87 · P 
vinussaf their oil. 87. p 
Ch ſſus, What. 190 
Coagulation, how and by what: means produces 
2 
Coal, what, and whence combuſtible le. a — 
1 - O 
Its blackneſs, whence. | g . e 
Its different kinds. 265, - 
Pit-coal, what, and how to be choſen. 267 


Coal, Animal, what. . 

Coating of Retorts, vein and how — 
382,383 
Cobalt, what, pat 133. & n. 134. 
Whereof co 1 133. 
- Yields no poiſonous — 133.134 
Cochinaali grain, What. 203. n. a04. n 
How made to dye ſcarlet. 203 


Whether an animal, or a vegetable matter. 


203. 204. n 
Cocon-nut, how far reducible to oil. 22. p 
Cocion, its effect on vegetables. 22, 23. p 
Coheſion, its cauſe. 1 62. n 
Its requiſite. 8 343 
Cohobating, what. 16. p. 8 63-P 
Ofdi waters, en 61. p 
Its uſe. be Sy. p 
In vrhat ſubjects n to - 
+.P 
Colconhar, what, and how procured 135.n 
266. p. 299. & n. p 
Fe Reducible to iron. 266. p 
Its virtues and uſes. 267.p 
Cold, what. 224 225.0 235 


In different bodies, as their weights. 74, 75 
Whence different in different places. 235 
Far RY that of ice. 240 248 
When bio fam 5 244,248 
eof on the mountains of Peru, &c. 

| | 244. 
No abſolute cold. 248 
Producible from warm bodies. 260. n. 261.n 
Experiments about it by mixtures. 261. n 
Its ill effects, how prevented in the body, 

10 

Colic, remedies for it. 242. 4 4 
Colophony, what, and how procured. 160. n 


92. p. 101, 102. p 


wherein it differs from Rolin. 101. 104, p 
Its uſe in preſerving inſects, & c. 104. p 
Its medicinal virtues. 104. p 
Calouring, of glaſs and precious ſtones, by _— 
invented. 


Colours of bodies, what and whereon depending. 
173. n. 228, 229. n. 242, 186. p. 187. p 


Pleaſingly varied in the ſame ſubject. 93 
Variouſly producible in a black body. 320 
P. 330. p 


The chemical doctrine thereof. 330, 335. p 
Their nature, production, changes, &c. 3 30, 


How alterable by mixture. 3 7 
For e by chemiſtryj. 200 
228, 229. & n. 230 

Comets, uſe of their tails. 278. p 
Contuſions on the Tibia, how cured. 104. p 
Convulſions, how treated by Sydenham. 198 
Cookery, depends on * 197.213 
Cop- 


* 


| Ep 1 
Is chemical rang explained. 


Its menſtruum. | 349 
Coral red, its tincture, ; how procurable. 360 
Corn, how malted, univerſally. 123, 124. p 


| Corroſion, a relative word. 360 
= e 195 
vj What 
_ - Coſmetics, the innocent, which. 48. p. 158. % 
* n. p. 174. p. 289. 290. p 
4 T be dangerous, which. 158.n.p.273.p 
þ abs i 3 27 "mn -4 
. Coftiv cine therein. 40, 4 
oe” How remedied externally. _ p 
1 Cream of Tartar, what. 54-P 
5 e reation, how conceived of by Paracelſus 
1 Helmuns. 366, 367 
9 Eriſis, by urine, mechanically explained. 189. 
1 190. p 
4 93 
4% 272. P 
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88.n 
M 88&n 
3 | S fi fuſion. 16 
= | of its 90 
* 13 89 n. 287. p 
| Diſwenteoloursof its ſolutions. 89. 187. p 
Its ruſt, w 1515 88, 
Why called Venus, e. 89. K n. 287 p 
Volatilized by lead and e 89 
Its elaſticity and ſound. 89 
| ee ee Wont. 89 
Its calx, what. _ - = BS 
> ' Why uſed for trumpets. 89 
Emits poiſonous fumes. 89 
Its uſes and medicinal virtues, what and 
| wkence. | 89, 90. 151. p 
1 1 Too TORT ee faxwous medi 
* A quick emeticQ. 
4 Where found, and in what forms, * 
Wbhence its high price. 90 
Hard to puri. 
Blanched with arſenic. 126. n 
Whether diſſoluble by oil. 3571, 352 
Its tincture, what. 130, 151. p 
Ho diſſolved and with vinegar, 
| and fal armoniac. 285, 286. p. 287. p 
Virtues of ſuch ſolution in irit of fal am- 
moniac. 287. p 
See Verdi 5 
: clap what, and how 135.n 
Coral, a vegetable. 5 143. &n 
Its origin and ſemen. 143. & n 
Its flowers, ſeed, &c. 143, Kn 
Its analyſis. 143. & un 
Of various colours. 143. & n 


en e 
£ | | | F > ; 272 
Crocus metallorum, made. 309, 3 G p 
Its virtues and uſe. 309, 12 9 
To abate its emetie force. 
Loſes of its virtue, by re infulon315p 
CO nan OR « Chymia, charac 
8 
3 "6 33 2 — 
"How ſtained to imitate gems. 116. 205 
| The manner of formation cxphined 120, 
| ROM Tas 
Fand in a red ert. 134323. K n 
Res diff _ for making Gems, 205 
| al-g v made. 129, 1 8 
Oy ee tor im * 12 
9 Iſland, how it As ther 3 
25. 2 256.1 
Of metals, whence their tranſparency. 267 
I eee ee n 0 
Its cauſe. 321 
Ho hindered. LOO, HPP 
Its 3 property. 235,246. p 
086 4.P 
Cucurbit, what. 375 
- Itsuſe. | 375 
Cuogolo, what. - . 139.n 
G what, and how — 167. 326, 
e OS 
26.21 
ation, explained. 3 66, 9 
tre ce and manner r of ang; wich 
I 
How it og I) and ſilver. 81 
Curmi, what. 214. 
8 08 what, according — 153. p 
D. N 
mom, antient and modern doctrine 
t 1, 3,4. u 
Darkneſs, Wight plentifully contained i 
Dead. bodies, to preſerve. 7 
Why cold in hot climates. 5 
Decotions, what, and how made. 20, 21. p 


What parts of . 11, 23 


To make them rich. 21, 22. p 
Into what reducible. 22. p 
* 2 differ from infuſions and ex- 
23. P. 27 · P 

How ee 23. 24. P. 25.5 
Vegetable ſubjects beſt for them. 24, 25. p 
How admi 24, 25. d 
Carry the virtues of ſunples into the blood. 

25-P. 

How. clarified. 26, 27-P 
Dee, his hiſtory. 45 46 n 


Dee, whether poſſeſsd of the philoſophers New ones, whence. | 
k | 45,46.n Diſtillation, what and how 88 37 
Defruts, what, and how made. 2526p * 56. p. 57. p. 58. 
WEN eee e How to order the veſſels concern d t Hei, | 
| 5 46. p 7375 
Nature and uſes thereof. 27, 28. p Subjects beſt fitted for it Aw : a * 
Delivery, to promote 87.p „ and how 
Dentifrice, an innocent one 45 3 59-p-62.p 
Deobſtruents, what, —— they aft... ſubjects are unfit for it. G2. p. 64. p 
Deſiderata, in chemiſtry, to convert the es of How reer fermented os 9 
lead into lead. | 7. 66. p 
| A veſſeto hold the glaſ of lead in fuſion * Effects of its being continued therein. 1 4-p 
12K. Per deſcenſum, ee. manner of it. 68. p 
A matter which cupelled with lead will Of inflammable ſpirits. _ 132. p. 141. p 
| minate therewith. ” 8 What parts of v les aſcend therein. 56.p 
A more accquaintance with lead. 81 Deſtroys not the fix d ſalt of the ſubject. 134. p 
r EO AEerY fulphur, —_— Miſchiefs ariſing from it . 
out 
FFF denn wich an in prejring 
ot he apts 4% P 
tin of its 96-133 | PAyuc ge it affords. 59, 60. p 
5 To & crytal How to be applied and r univerſally. 
Apower attractive or diſſolvent of culphur 60. p. 62, 
or arſenic. 113. 126. 131 mo waters, impregnated with the m 


To purge antimony of i ies ſulphur. 
22 — fires the ſtone in the 


bladder. 341. , 61 
Anew ſet of menſtruums b y Compolirion 


To fte che colour of yerdigreaſe. 286, 287.p 


Diamond, why the chief of gems. 117 
Of what compoſed. 115. 317 
Its ſpecific gravity, 115 
How known for genuine. 115 
Attractive. | 117 
Its defricity, how increaſed, 117 
Made lucid. - 117.232.0n 
Its grain, 119 
A viſible ee — 223 

Digeſting furnace made 379 
Their uſes. 379 


animal, whereon it depends. 1 17. 117. ỹ 

ical, its notion explained. 174, 175. 
344.62. p 

Digeſtor, Papin's, i its manner of acting. 292, 29 


29 

Dioptrics, what. 243 
Diſeaſes, whence produced; and when from 
acid, and when from alkaline cauſes; 185. 

186. p. 189. p. 212. p 


How judged of from milk, urine, &c. 184. p 


Dig 


186. p. 189. p 
Whence mortal. 189. 5 
Chronical, whence. 39,40 


Of women, 3 3 | 
How they -may ma ſtagnation 
of the fluids. 194» 195. p. 299, 
210, 211, 212, P 


Iaflammatory, nenn 212. p 


line parts of the Still, noxious. 58. p 


60. p 


To remedy ſuch ill effects. 78. p 
Wherein their virtues reſide. 5 
E of thes 
Their virtues. 60. p. 63, 64 
Diuretics, what, and how they at. | 39.p 
Doronicum, affordi 1 76. n 
Dropſy, how cured 89 
How treated by Spdes 40. p 
by n 162 
Whence its . and how mortal. 194. 
| 195 
Medicines for it. 187 p 
A powerful cathartic for it. 282.p 


Drunkenneſs, what. 


* 


130, 131. p. 139. Pp 


Irs difference from ſtupefaction. 130, 13 1. p 
Its effects. 130, 131. p 
How remedied and prevented. 146, 147. p 
Allied to the apoplexy. 139. p. q * 
Dudility, accounted 3 62. 
ing, depends on c 203, 204 

12 ſubjects how prepa - 94. p 
Sce Scarlet Dye. | 
Dyſentery, now cured, 172. p 
E | 
Es what. 120, 327 
Of two kinds. 3 as | 
Whether a compoſition of ſand and 2 
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Whether there be any ſimple or elementary _ 
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Earth, the baſis of animals and vegetables. 161. 


& n. 166. 194. 30. - 


* The baſis of ſtones. 120 


Teepe of vir eden. 165 4 


The fame in all bodies. 16.30. p 


irided and claſſed. 12 2. & n. 13. & n. 325 
The 0 er ſpecies. 123. & n. 124. n 


Earth-quakes, whence. 328, 201, 285, 292, 272. p 


Arti producible by chemiſtry. 210,211, 


ae. what and whence. 241. n. 185. p 


ones. 261. n 
Increaſing the coldneſs of liquors. 184, 185. p 
Not in proportion to the ſtrength of the - alkali. 
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if 
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5 Carling e 
Not n deen dei 41 


| 8 8 124 | See 1g | 
3 earth; 132 124 in. may act wir diminiſhing the 
The chernical principle, what. 176. x 325 1 the bod 117 
 Cantain'd in air. 255 ro 27 bo prove noxious. © 240 
Whether err variouſly affect hs body. 
Producible. | 186 b er 
© Concerned in all 8 operations. 55 Ko See Exhalations and Odours. 
: 22 foflll be 5 Tye: „What. FN IE ene 375 
Its faxedneſs, dern bc „34 3 C 97 
Reſiſts the alkah bom: 7 + "Eggs, their yolk, what. © 4. 
How obtainable, = | 325, 356 28 thereof, What. 358, 30s. p 
q 2 n by vegetables. 326 Its office and uſe. ; . de 
| Obtainable n Forms al the parts of the animal. 205. p 
Whence 2 meteors. 327 Hoy it appears to the ſenſes. z. p 
«+ Procurable from oils. 327 ls neither acid nor alkaline. 206. p 
. 22 alcohol. 327 How affected by acids and alkalies. 206. p 
forded by animals. 327,328 Diſſolves with a mild, but concretes with 
The quantity contained in the human body. a ſtr hea: . 
| 327 How. liquified and coa | 206. p 
The fame i in animals a5in vegetables. 328. Concreſcible in alcohol. 200, 208. p 
322. DiſtilFd per ſe. 208. p 
| Producible from foſlils. 5 341 Its 1 by diſtillation neither acid nor 
Gained from volatile ſalts. e 208. p 
That obtained from water not pure. 326. &K n . virtue thereof. + 08. p 
Whether contained in metals. 328 Is almoſt totally volatile. 208. p 
Not the ſame with the calces of metals. 328. Diſtilbd 208, 209. p 
ee eee 328, 329. 366, 367 Putrified by digeſtion. 209. p 
Its uſes in chemi 329, 330 Is potſonous. 209. p 
The moſt immurable of bodies. 328, 329. W N on the body, how reme- 
| „ | ied. 209. p 
The baſis of all chemical veſſels. 25 Their yolk and white, conſidered as men- 
Renders fixed ſalts volatile. 3 :5 © runs: - » 358.208-p 
The grand inſtrument of fixedneſs and vola- How hatch'd by incubation. 206.p 
tility. | | 329 Elzoſacchara, how made. 107.P 
Its uſe in diſtillations. 329, 330 Their uſes. 107, 108. p 
A great attractive of oil. o _ Their ſubſtitutes antiently. 105. p 
Its uſe in purifying falts and ſpirits. 338 Elaſticity, what. K "SOR 
Virgin, or ſophical, procurable. Elements in chemiſtry, what. 75.n. 176, 177 
| 24, 30. Unchangeable, w , and why. 174. 224. 
Uſed as adentifrice. 30. p n. 225. n. 347.366 
Changed from land to ſea. 286 Their nature and office explain d. 175, 176, 
wdical commotions in its parts. 297, 177, 188. & n 
298. . Whence . 176. n 
Zart hen- ware, how made. 316 A new definition thereof advanced. 176. 


The common doctrine thereof overthrown. 
177.n.189.n 
Their number. 176. n. 179.0. 187. n 
May be compound bodies. 180. n. 187. n 
Whence different in different ſubjects. 187 
Generally contain the medicigal * . 
bodies. | 187. 


Ele- 
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Element in cheinifly, in what order they riſe Bodr-greens, whence: |" 159. Tor. 

> from bodies. | Rasi EM | * 8 Exhalotiour, Wat. 59: By 

Whether diſſolvable. hu . Whence noxiouus. in 

+ Wherher rhe into 5 other. 366 Of a e 0 283. n 

See Principles. een DOorroſtoe and various. 283g. Kn 

rler, the animal one, what. . Some wWholeſome. ood 283. n 

El proprieratis, an try. Ane in the lr 285. Kn 

4 BY Experiments, dangerous in ch #1; 215. 

ene HR e eee. W de fass 11 
Chili, whence.” 2 166 p Otten unſucceſsful from differences 0 

How made to ey e 16, „ | 2.68 

5 $f 2 a68.-p chemiſtry alterable Uifferent ways. 03 

Hoy made with did vi . 0 166. p Inſtance of a fruitful or leading one. 186. p 


How made b Pnrarelſus. 167. p 


_ The notion o its great virrue, whence. 5 | 


_ How to be made an univerſal medicine: 005 
Prepared with alcohol and regenerated tartar. 


Hake with fixed eh, ts virtues wil us 
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with diftilld waters = tr 
with alcohol and fix d alkali. 170. p 
7 wich writ of wine and folubletartar.17 1. p 
with alcohol and regenerated tartar. 1 7 P 
iptic . their advantages. 380, 381 
Embalming, how practicable to advantage. 103, 
104. p. 139. P. 163, 164. p. 167. P. 171. p 


Emeralds, how 116. 206.&n 
Emmenagogues. 109, 110. p. 270. p 
Empyreum, what. 125, 126. p 


Emulſions, what and how prepared. 73 71 p 
3 be ordered. 


4. P 
. analagous to that of rhe 
chyle 
With wiki cautions to be preſcribed. $4. p 

Enamelling, by whom invented and treated of. 
20, 21 
What and how performed. 202. & n. 203. n 
End, defined.  _. 191 


Ens Veneris, what. 89 
How prepared. 301, 302.p 
How run into a liquor. 302. p 
Its virtues and uſes. 303. p 
Epilepſy, its ſpecific. 98 

icines for it. 83. p 

Ercher, (Laz.) his treatiſe on the metallurgia. 

40, 41 

Eſſayin. the art explained. 67, 68. 3 225 

Eſſaying Furnace, what. 

Its uſe. 380 
Of what figure beſt made. 380, 381 


r affron, how made, with its 


en with chemical Hquors. 2 10. & 1.2 59 


en. 16g. p. 242. p. 261. p.264 


07 e 27328. 

Extradls, ** Le "4 
Their nature md ues. r ene 
How made. as. p 
To kinds there.. 26. p 
Wbence — e 


From What ſubjects OREN.” 

Effential, what and how made. 1869. p 
© their virtues and us. 1677168 P 
ue, more efficacious than their ſubect 168. 
ho- converted into elegant powder 


: with what canticnsro With: 168; 169 - 
s Yittues. 
167; 169. p 


ye, made of glaſs. 207 
2 7 a remedy for them. 114. p 
ä how cured. 25 p. 310. p 
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Aintin . 146 
Fuarneſs, whether and cody Ft 


dies. 72, 73,7 
Le bur, his treatiſe of c nes 
iz 8 
Fennel, virtues of its oil. , | 555 
Ferment of philoſophers, what. 42,217 
- Univerſal, What. | 21 
Whether poſſible. | A 218 
Fer mentable bodies, what. | 7. p 


'Claiſed with regard to their fermentation. 115 
p. 120, p. 122, 123. p 


In what proportion they require ferments. 
127, 128. p 


Fermentation, its definition and cauſe. 115, 


b 116. p. 129. p 
Its difference from putrefaction. 116,117. 5 


176 
How to be raiſed and conducted in all ſb. 
jects. 66.p.117.p.128.p.130.p.132.p 


Its requiſites. 32 1, 120. p. 122. p 
Proceeds not in vacuo. 300. & n 
The manner of its acting. 300. n 


Fer- 


132 P 
How ied Fe, 499 5 45 
1 5 p- 131, 133-P 
| Its phenomena. | P-. g. p. 129. ꝓ 
Tube time it requires. r 
1 66. p. 130. p 
0 t ſu 88. Nan 29. 
* 42 K the ſubject into e 
22 G LE, 66,67. 5 
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It. according t N 
Tube ſole producer of inebriating liquor. 1 30. p 
Its tuns. 429,39. 5 
May be ſpontaneous. ... 121. p 


Into at og parts it divides the liquor. I21.P 
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mical operations. 267,268 8.85 
Aben che pureſt and beſt. (PAs 268, 273 
tration. 1 . g Toit e F 26 P 
"Thilo Piel what | 49. P 
aal 20 Ia: 99. p 
Ma e arial 6.p. 99. P. 
e op OR 219 
OY 6, v. n 
Antiently held a deitj/. 4220 
5 Found in all bodies e 274 219, 222, 


2323, & n. 227 
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p VE eee 419, 220 


uſe of all the motion and mutation in the 
univerſe. 220, 221. n. a3, Ge. 


operation. 219 


of its action. 224. n. 22 
| The cauſeof fluidity. ft 
| Whether i be an orginal ene gear 
oy! Dug 220. n. 276. n. 1 
W ppoſed producible by Newron © 234-1 
+ 2 
Whether owing to motion. 22 10 n. — 5 — | 


© Whether motion be eſſential thereto. 224 n. 


Alters the order wherein the parts of the a N 240. Kn 
ſubje&riſe by diſtilation. 131. p Its nature and 233,234 
Not found in the human body. 135. p Detained and in bodice.” 16.n. H. K n. 
Acetous, What. 442,143 _ 217, 223.0, 247. n. 248. n. 251. & n. 
_ , How it proceeds, 143, 144: 252: Kn. 275. 3. 54 A 
Its ferments, or by wha materi : Expands bodies in 21 mend . 224 
* ; FE 1424p : How. it goes to compound metals. ls. 100. n. 
How checked, VIE 16P 101. n. 
Its effects. 144. Age: p Its operation on bodies expoſed thereto. 175. 
. 176. p ONE, 188. & n. 232 346. 
Ferment, What 117 .P-L20.Pp (_ compounds, not R 
The ſpontaneous, or natural, which. 121. 175,188. & n. 275 
1% p Ne univerklreſalver. 177 n. 179. n. 275,76 
be heterogeneous, what and how made ar- Whence its power of analyſing. 179. n 
tificially. 45 kate: 3 4 p ee N | * 210 
Whether any in 5 How improveable to purpoſe war. 
To what ſubjects and Tow 6a tek wx 210. & n. 211, 212, 
127, — 1 Made inextioguiſhable. 210. & n 
Walt of Land whence. 124, 284 Made to reſemble lightni 2 212 
Fevers only intelligible by 9 195, 197 How ſtruck by colliſion. 224. n. 232. n. 234. n. 
7 238, 239. p. My P 249 
Fewel. what. Changes not the elements of bodies. 225. n. 
Not fire, nor convertible into it. = Of two kinds, elementary and vulgar. 225 
Durable in proportion to its denſity. 262,273 2 vrhich. | 22 
Not deſtroyed by burning. 262 0 +cyþ of ang and where found. 226 
| Whence carried off in ignition. 262 May exiſt without heat and 8 225, 226, 
Oil the only one. 262, 263 227. 139. 
Of what and how made. 262.n. 263. 1 Whenceits power of 226, 230. & n 
How choſe beſt. 264, 265, 268- Ce to ſhew it equally preſentin all 
Different kinds thereof, vegetable, animal, and iesand all places. 226,227, 230, 231, 
foſſil. 263, 265, 268 232, 235, 236 
bles which beſt for fewel. 265 Naturally vague. 240 
f pars ated by the fire beſides the Its quantity of heat how increaſed. 243 
2657 Its abſolute quantity indeterminable. 243 


Fire 
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Fin how determined by th gn u ue cu. | Its foroe whereon depending. Tat 
- 243» 244 How eſtimated and regulated. » 271,72 


- In her deten. Nets 245 + Meaſured by the thermometer. 27172 
Whence differcar in different Places. 235» / Irs five degrees and thei ven uſes 4725 

238, 2395 2405 259. * 42473. Kn 
bier rendered ins. | LAJG; $31. 4" The degree varied five ways. 727 36. 27 4 
Its utmoſt effect in vitrification. 231, 232 la what ratio it is with regardto its diltance. 
* — #5 er 4 
Whether it have its magnet. 235; 436 dete ſtrongeſt in conjun&tion. 2274 
Its ſources, 236 Which the gentleſt | 275 
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„n of the earth. 23 6:& ni 88. How applied in chemiſtry. 75275 and 
- collected e 236. 239% 15 . 378 
8 '$59 + May have oppoſite effects in the ame degiee. 


| Eolleed bythe lan. 3 a *= 23248. 4 2576 
- How loſt by night. e 2 25 las different effects as differently applied. 
—— in ieee and b 242 Fe 2 F 276, 22 
— Fi, its Its uctions not ſimple; 1 227 
| Aden 47 n Volatilizes fixed, and fixes volatile bodies. 276 
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-FOP 

Loadftone, what, and where found. 171K n 
Its effects mimicł d we ity — 93 
Affords iron. 23 94-137 
Effects of en oe: 117 
Its kinds. 137 n 
How: weaken d. - 3370 
Lobfters, their ſhells, how. PR: \ 41867 
Long Necks, chemical, what, and their uſe. 
"os 05 237 76 

223 N e 
1g n 

— the tranſcendemal t. 18 
His writings and diſcoveries. 18,19 n 
His travels and fate. 9 n 
His water, what. 262 p 
Luna Cornea, how made. 283 p 
How reduced to filver again. v3 p 


yan fm ee ne., a 


þ -What 284 P 
Nearly allied to gold. it 90 2 
Lunar Canſic, how made. 7 44 
b Lunar what and whence. 241 p 
Lates, what. 381 
Their uſe. ib. 
The common, howy made 3832308 - 
In what caſes uſed, T 

Excellence thereof. 


— for it in ſome caſes. F 382 

For coating of retorts. 2,38 
For ſtopping the cracks of furnaces 185 

, „A. 
A 

AD Dog, its e 213 ꝓ 
Magic, w 16,17, 211 

tow practicable by chun 211,212 
Magic-Lanthorn, effects t 412 
Magiſtery, what. 189 
Diſtinguiſh d from extract and elixir. 189 
How 2 | 353 
Magnetiſm of iron 93-n 
Malleability accounted for. 62. n 
Malt how made. 214. n. 123. p. 124. p 
Diſtill d before fermentation. 113, 114. p 


How and when beſt brew'd. 


123,124. p 
How 


1 — — 


Ho made to afford moſt ſpirit: 


F KE X Sa 


— 424,125; 

Its difference from corn or ro, 1k * 5. + 
125. P 
123. pl 126. p. 144. p 

of MLT 130. 

5 irit, whence its foulneſs : eb 
what cautions to bediſtilled; T3 3, 134 p 
Alu rationale. 423,124. p 
Its perfection, n 124. p 


Liquor ate wrines. 


dag, what. 1 
Its uſe in glaſs- en 
Lm, what — arbgg: p 
Its kinds. „ MOU ls — * | 
IFrom what trees obtaitiable,” 74 70 174. 1 
Marble burſt by froſt. 31118. n 
Mi#daſites, what. 132. Kn 


| \ How known from meraline ores. 132 n. 


a 133: 
0  Thelr.compoſition. k. | 1 3 
Abound with ſulphur. 193 d 
Sometimes contain daa 139 
May be work d to — A 2 
Effects of their ex CT 
* Growing horwith wer. 321. n 
Marls, whar. Ribe 123 
Matraſs, what. | * 
How — —— 077 


Matter, its quantity known by its _ 78 


7 How originally taſhion'd. 374 
7 Whence unchangeable. 366 
| Macrhews 's-pill, What. MN 179.5 
Mechanics, what. 200:&n 


* 


u r e chemical . 
17. Kn. 174. K n 


- Divided into rational and 2 3 n 
Medicated- n, how propared::- 109. p 
Their uſes. | 109. p 
How to be adminiſtred. 110. p 
Medicinal virtues, criterion thoreol, } R ns p 
Medicine 1 ry | 194 
1 y chemiſtry, 22,30, 194,199 
Its end. A Sünge 5 3 
Its object. 
Medicines portable, how procured. 28: . 
I ̃ beir nature explained. 347 
Melting-furnace, What. 380 
ae haſt conftruQted. 1-4 380.38 1 
Memoirs of the 8 _ chemical pie- 
Cees therein. 49,50 
Menſtruum, innocent, diſſolving” gems and 
ſtones. | 117,348,349 
r peracutum, what. 64. n. 6 44 317, 
SEEDS P 
Its power. | 64.0:65,348 317; 5 p 
Menſtruums, what. 332 
| Manner of their action. 314315. & n. 332 
342.343.348 


Four 3 requiſite | to their acting. 344, 


9 


Ai 


& mechanically, and in what ſenſe. | 
4 N e eee act of ſalution. e on 


2 
Have two kinds of action. * 
n Origin of the name. 333 
Act not in vacud. 292,296, 298,299 
* May at moſt effectually in form of fumes. 
J 301 n 
| The knowledge thereof imp F 2 
- Divided into ſolid and iy % 
The ſolid which. 333-334 
: Metals — to ons another; 333 
A not ina dry form. 335 
. Dry ones, how. — 335.336 
T be liquid or fluid w 336,342 
A - Ofrwo kinds. e BC REY yC 
"The aqueous; which. | x. ee $36 
The oleaginous, which... 336,337 
The al ins ſpiriruous, which. 5 937 
The acid ſpirituous 338 
be inflammable, which: 01 3385329 
The fix'd alkaline, which. 339 
The compound ſaline, which. 39,341 0 


rin iver * 
An innocent one for the human calculus FM 


343. 
348 


cCoverable. 3247 9758 361 
Some have an internal principle — 
% es, IT eb A — 
Muſt be appropriated to the ſolvend. ö 

Muſt have a ſecret relation to the ad. d, 
diſſolve. 342,343˙360 

Motion no criterion of their action: 

- Whyall cannotdiſſolye all bodies. 11 

Whether an univerfal one be 
* 344 
"Diſs always the better for being 

Their ſtrength varies with the om 

| whence they were obtained. 245,346 
Their action depends princi 77% 500 — 1546 

2. have their action ob 

(7 3 347 
- Actuall enter the ſolvend. 348 


rce nor to be ltimared f 5 from d 
e 34 
- Theiradtions never determinable & Priori. 348, 


2 
 Diſlolving metallineand mineral, but not ani- 
mal tubſtances, r. 


Their 


©? oh 0 1 348-349 
Their action not regulated by char 
ſottneſs ofthe iolvend. 349 
The alkaline generally diſlolve ſuch bodies as 
a4 acids-wulnor. 359 
- Theaciddillolve ſuch bodies as ; the alkaline 


do not. 350 
The acid diſſolves not cqually. 350 
Men- 
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n 0 „the ſpirituous have theit peculiar 
ubjects 3 
Rules for their application 350,359 

- Some to be uſed prepara —— 8. 350 
Rr the ſubjects for the aqueous. 35 f 
e — 351,352 
For the in anna - [112 39233574358 
For the alkaline. - 47 tg 2172 

For the acid. 1 v7 35735456 


d be innocent. ti 3413342, _ 
349-357-360,361 * 


If an ni one be mee — ea 
% c. Yi 75 n 1412 
A new ſet how x Tra N * 


Anomalous ones, which. — F9 
Their nature not determinable b y-their ac 


tions. 1 wes; 
Their power not abſolute. 349,360,361 
The ſtrongeſt not required bor _ 

ſubjects. d er 361 1 


An uncommon one from rye band. 


The change between them — the folvends - 
Wo 361 + + 
nee ſometimes impared by rette. 6 


generally reciprocal. 
362 


Fired beche ſumes of lead. 
LES By fire. 1» & n 
| Mercuzy-made. to yield a fourth of e 
q Se 1 1 
The pr — mba, 176. 1.178. 2 
* How deſtre 
TINO dee _— 
Herery o K 4-4 184 218 
Ot r Fas to e 75.76,77 
Meralline bodies, to extract ende, 350 
Merallurgia, What. 40 
Writers therein. 49:42 
Metals, of What t conſiſt. 10 vo 45 


„Their definition, ivition, = 
q Their apotheoſis, or | ſimilirudes 


--1-:/ heavenly bodies. 

Their ſcale or 2 5 
Their diſtinguiſhing wege rN. 58,99. oz, 
bath 132. n 
Their origin and formation. 59,6961; n. 100 
May be generated artificiall. 50. n 
hether coeval N i — Pp 59.60. n 
2 5 eee earth... 5. n 
row and change in the mine, according as 
| the earth is altered. 60. n. 61. n 
Which of em are fixed, and whence. - 63, 


1,302,328 
abound with < 4 63 


—— — be exquiſitely purified 2 make The imperfect 
them act * ©: e hur. 25. p. 
Two principal ones poſſeſs by — „ *» 
7 115 
How tobe ſuited t to the extracting of 5 4. Nut E heir 2 e 
tures. | I59.p The perfect, What. 75.n. 100. n. 1 
. How ſuited to the Materia chens. 159. In 7 7 range not according to their _— 
2 n. p ; tic gravity. * : 
| Mercieviny: vita, how made. be 7. p The general doctrine thereof. 99, 104 
Its metalline nature. 317. p 5 82 of ſulphur and mercury. 99,100, 
Mercury or Faunus whether choinvenee of che- 3 371 
miſtry. 8. 8e n Their analyſis, 1000. n. 101, ,103,35153 53 
Mercury what, and whether it be a meral. Their principles. 100. n. 101, 103 
| . wank Their ſoul and body, what. = Art01 
The baſis of all metals. 55,102, w_ 5 What is wanting to 2 8 them without loſs. 
Whether procurable from. amel. 126 
n = ene An 
Penetrating gold. 63. n. 66 How malleable. © 208 209, 255 7 
Procurable without ſul bo, . 68 Fuſe more readily at one time than 
Its uſe in ſeparating A; 7e, es = . 
Its grayity. 4 218 lacreaſe not in heat after fuſion. 373 
Its purity and 1 7 ns 57.8 n Why ſo ſubject to ruſt at London. 288 289 
Its three different ſtates. 75. n Whether form'd of water. 316,371 
Virgin, what. nyt! and 76. & n. 77 Burſt by froſt. 318. 
Its kinds. 176. n Soluble in water. 288,298. p. 320 
How purified, 77 Recoverable from their calces. 328.n 
Found in vegetables. 76, n The beſt menſtruums for cach other. 333 
Of the philolophers, what. 7 5.76, Their tinctures how gained. 340,41 
Procurcd from lead. 78 Which diſſolved by alkalics. 350 
How it diſlolves gold. 101 Their action, whence. 284 4. P. 297. p 


How turned into gold and ſilver. 43, 45. n. 


102, 182. n. 213 


Their nature varied, with the ſalts join d 10 
| 4-P-297-P 
264.p 

Me- 


f them. 28 
How rendered pc table univer Ally. 


. Fug - 
\ ENS; 
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TN OSLs 
Kiraleyhowe re r Miners, how affected in the quickſilver works. 
Bio res io cl. 667. p.468.p.u.p 


| * with rain. 311.0 


Mo- 


| in the nber mines, with a preſervative 2 


75-476 the 86. n 

bee ovrtible no" berge, an 2 mee de livein che ddt mines of e 
r 108. . v7. n 

2 | Quicken un ade awer Siure eh and ese 60. n 
3 r e whereby theyre diſovered. 61,n 
Ae sttractive of acids 478.p * Requiredue time to ripen. 61.n 

Tbeir different taſtes in Watte, 4278. p 3 ide N part to digging them. 
Hoy convertible to balſam. 1 | 59 
Wn nn 3 479. ei rim after dig igt bl. 394 
5 ver RR 4. © ** enrich t r wor 61.1 

IJ bee, 297-P 4 ES = 855 Wa 
— t my 297-P wor n. 70, r. & n 
ns How te wle er tum d voa butter. 9 69. 1 
1 a 175 5 Offend dere wa e 
made poiſonous. 1 ver, how Mork d. 77 
The pure er lk change i the men- "Of Meer where found. f. n 
Made volatile by flammonieG. 377 Of P B uũ. n. 86. n 
© © Their red tinckure, Whae. 256. p Of copper, how $42 505 Ago n 
Meteors whence, and What. 222 xBy. 285 Of iron, where and how wrought. 
a rf e 980L u. 95.0 
Ink, hat. e e ee 75-p Of tin howw bre 98, 99. n 
Its origin in the body. . 74575-p Of falt hom wrought. 10s. n. 10% n 

Generated in men as well as women. £.p -* A knowledge of Em depends on chemilty, 
Wende apt to turn acid. ep.! I 57 p 54 208 
RIS, of s 6 24 The heat found therein, whence. 236.&n. 
— — 187,1 Wy 353 237. & 
Differs in with the animal 9193p - Taking fire at the flame of a candle. : 237 

N fords it. RW . 9533 mes or damps What. 237 
e er alt nor ek 181, —_ 2 286. &n 
© "$12,183.p Minium, what. e 19 

* of emulſion. | 182.p | How made. : 274. p 

f its putrifying. 1583. p Wberein it differs from s 274-P 
W animals, . what occafions Antiently uſed as a fucus. 275. p 

to putrify. 183. p. 185. p Its virtues and uſes. 277.5 

00 y coagulared with acids. 183,184. p Nit, virtues of its oil. 83. p 

How How Sade? into cheeſe. 184. p Mint-water cohobated, its virtues. - 64. p 
Its natural colour white, univerfilly. * Miracles performable by chemiſtry. 211,212, 

, W VP | 1 5. p 213 
= ſed to turn red. 184,185.p Mirrors made in walls. en 

d red by boiling wirhalkalies.184,185-p Of wood. 257 

— 2 184,185, 186. p Of ſtrawy. EY 258 

Of Nurſes, ec. how affected by a fever. 184. See Burning- 
185.þ Moon-light collected, wi 
„e habe fe * = Le Mort, his K writings * 
18771 

Readil arenntel into blood. 7786. 5 Mortar, hat. 16 
Sign of its perfection. 18. p Mortifications e. © 48. p 
Minerals defined. 54. p Moſſes, what. | 266 
The notion thereof explained. 54.p Mother, of ſoap-boilers, whar. 176.p 
How Bd e 112.n.113.n Afotion, w © 28 — es ties: 171, 
Generally unwholeſome. "3 172. & n. 173-1 
Their growrh from water. 307.&n Whence bah bodies. | 248 
See Foſjil. Its effects, what. 172. n 

Mineral waters, whence. | 311. K n Produced by gravity and attraQtion. 172. 
Whence conſtant in the univerſe. 299 


E 


pr ne hs 


wa ey covered with 


246,285 
e e e eee e | 
301 
Mulſum, what. 114. P 
Its virtues. _ p 
"a diAAI'G water. 8 14. p 
Mummy, v ce preſerved in 322 
AM undic, what. go. n 


How clear d away from i its tin ore. 99-1 


Al, their anomalous nature 163. n. 164. n 


greatly from other animals. 164. n 
Generate — themſelves. 164. n 
Their manner of walking. 164. n. 165. n 
Their arms. 164. n 


___ -Growthof their ſhells. 166.n 
Pond- manner of its creeping. 165. , 
Sea-muſſel, manner of its motion. 164.n n 
Muſt, what. | 2. P- 135. p 

How preſerved. 129. p. & n 
its tincture, how beſt made. 16 1, 162. p 
With ſpirit of wine. | 12 
Virtues and uſes thereof. | an 
_ Soluble with the white of an «gg. - 
Crude, diſſolves not in n 163: p 
N. 


T Aththa what, and where found, 128. 


wy inflammability. 129 
Differs from Oleum Terre. — 
Natron what, and whence procured. 10g.& n. 
| | 110. n 

Natural philoſophy, what. 192 
Irs parts. | 192 
Its office. 192 
Nature, what. 223 


Nervous diſeaſes, why not cafily curable. 39. p 


Nitre, its pro 108, 234. p 
8 8 log. & = 0 


108.109, 234. p 


RN | +43 A00-D . : 


— and hiſtory. 108. & n. 109. & n. 
233.234 

Whether the antient were the ſame with ours. 
108. n. 109, 234. p 


Whence the modern is all obtained. 109. n. 
| 233+234-P 
Of four kinds. 109,23 3-234 p 


Whether foſſil, animal or vegetable. 108. n. 
log. n 

Producible by art. og. n. 183. n. 110. & n. 
111. n. 3234 P 


To prevent its fuſion, - 
Egyptian, 2 produced, and its aut 
with our 109. n. 110. n 


342 


Is not naturally inflammable. 234. p. 237. P 
Its medicinal Sue 
How purified by cryſtallization. -235,236.p 


How made a beautiful red ſalt. 236.p 

Ho converted into fix'd alkali with tarrar. 

238. p 

Totally volatile in diſtillation. 25 

Its 7525 how prepared. | 84 

| ted from its {pi : 340 
Its affinity with vegetable k 236. 

How made into fix d alkali with k 

e 8 

Made into ſal prunelle. : 238. p 

Into Sal polychreſtus. 238,239. p 


Its ſpirit with bole, how at e. 239» 
nn 48 


| into acid ſpir 5241 
SGlauber's ſpirit * how ade e 4 


Convertible both into acid and alkali. 5 ( 
How regenerated fix'd, from its ſpirit. 243- p 
How r S ˖ ˙»•— RINn, MEAPY am- 


243-244: 
How Gp acid, en In 
own ſpt. 244-P 
Vegetative, how made. 244-245-P 
Retains its nature inthe pirherk 284. p 
Nitrian waters, What. 109. u 


Nitrum antimoniatum, how made. 313. p | 
Its natureand uſes. S53P" - 
Nitrum nitratum, what, and how made. 244. p 


Its uſes. | p 
Nurſes, + how to beregulated with regard Pi a 


4 4. 135,186.p 
How to be choſe. : 186.p 
Nutrition, irs immediate matter,what. 181.p.&n 
| 210. p. 216. p 

0 


Culus mundi, alterable by water. 117 
Odours, alterable by the air. 279, 280. n 


4 vegetables, hence. 154 
Their influence on the human body. 18,20. p 
224. 
Producible from inodorous bodies. 23. . 
How recoverable in perfumes. 156.p 
Inſtance of mortal ones. 202. p. 209. p. 2 11. p. 
224. 
The chemical doctrine thereof. . 
Offa alba, its nature, virtues, and 225. p 
How made. 225. p 


Its effi as a Aſenſtruum. 342, 
Oil, of as 0x Shot My 
Its uſe in the compoſition of bodies. 30. p 
Its uſe in the ſeed of vegetables. 158, 7 1. p 
In wood. 90, 9 . p 
Its embalming and 8 virtue, 1 58 
Oil, 


Approaches fal-ammonigc. - 0. 
How render d inflammable. 1255 


2343536. p 
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Eſſential, why ſo called. I 58.p © 
e What. 7 | 159. 
x Animal, its nature and Hinder 169.2 21, 
224. P 
Put one in natüre. 1725 23232. p 
Its origin in vegetables 58 animals. 74. p 
1 Procurable i in large quantities Rn e 
dles by coction. 2 
Of tartar per deliquium, whence called oi 
9. p 
A That of human blood convertible kies earth. 
| 3 r 
Made from water, WY TY wy 
- The heavieſt part in ables. 90-P 
May be latent in acid bodies. N 6. p 
Of almonds, its — uſes. 73. Pp 
Of linſeed, its virtues and uſes. . p 
Oft muſtard-ſecd, its ene, „ 
Ot earth, What. 129 
The only fewel. 162 n. 267: in, 8 P 6, 
_ =  Whence it becomes ſuch. 
Whence deemed a magnet, in et fre | 
P44 +4 2 3 4 
Found in what forms in fewel. 1 
Its tenacity and branchy nature. 263, 264 
How af , and at lengrh conſumed by fr, 
264 
| | Whence Ah inflammable- 264 
Of ſulphur per campunam, why beſt made in 
_*_ a moiſtair. 253. 254,287 | 
Its nature, virtues and uſes. 254. P 
Reſembles oil of vitrial. 254. p 
Haw made. | 253254; 8 
Of tartar, per deliquium, whe 157. 20 
Of turpentine affected by cold. 
Tirnd to reſin. 21 ers. P 
How fitted for preſerving anatomical pre- 
tions. 100. p 
Its effect, taken too freely. 02, 10 f. p 
Etherial, whence called. 101. p 
Its virtues and uſes. 102. p. 104. p 
Ho diſtilld to adrantage. 102. p 
Ok virriol, how made. 299.5 
Attractive of water.. 306 
Volatilized by water. EIN 323 
Why fad to be fixe. 338 
Volatilizes foſſil ſalts. „ep 
Is a Kind of fre. 441. 242. p 
Frozen. 224,332 
Contains very bite real acid. 338 
How dulcifi:d. | $62. P 
How made. 299. p 
_ Ofls, whereofthey conſiſt. 20 80. p. 42 p 
Are a fluid camphire. 6. p 
Their kinds. 336, 5 p 
Their analyfis. W 263. n. 
| 264.n 
f different nature 185. n 


Not obtainable pure. 


Their nature and uſes. 
Are apt to grow: rancid aa ena 72. & n. p 


| Convertible to earth and water. 183,185. 
309. & n. 327,79, p. 82. p 

267,337 
Their ſolutive power, whence. 336,337,357, 


372 
Vegetable, what. . 5. 69. p. 70. p. 7 d. p 


How made inflammable ns. 66 67. p 


Acid and impure. | | 236 
Whether the pure willdiſſalve metal. 336 
Vence they ruſt iron. 336 
ow gained by expreſſion. 336,337 


iſtilled, how — and purged. 337 
he ſolvents of ſulphurous matters. 351 
2 ſeparated from the other principles, and 


preſerved. 99, 100. p 
Ho they loſe of their force, - - oo. p 
Stow thick by age, heat, c. 100. p 
How reduced into elæoſacchara. 10. p 


| Whether diſſolvable in pure alcohol. 1 69, 


How rendered miſcible with water by — 


ion. ede 

How convertible into ſpirits: OS 
How adulterated. 170. p 
The adulteration, how diſcovered: 170.P 

May become a kind of ice. ' © 171. p 
Eſſential, what, and why ſo called. 78. p 


Contain the native ſpirit of the _ 


20. p 

Gain -d how the leavesof plats: 76,77 

W Where and in what forms found. 70.p 
_  Viſibiein the ſubject. 805 70 ö 
How procured native by expreſſion. u, 
72 P. 


72,73. p 


With what caution to be eva? 72. p 
How obtained by emulſion. 73574. 
Nature and uſe thereof. er 
How changed milky. | 74-P 
How, advantageou! ly procured: by _ 
715-79-P 
 - Their nature. 


.f Subjedte pr proper to be diſtik d for their eflen- 


76,77. p 


| 'To — quantity in 9 77» 


8. p. 88. P 

Thaſe of Europe float, but thoſe of Alia and 
Amerira ſink in water. 78. p 

78. p. 84, 87. P 


Their colours different. | 

Whence unknown to the anrients. 79. p 
How purified. 79-P-99-P 
Loſe by rectification. | 79-P 
Reducible to a waxy ſubſtance. 79-p 
Reſolvable into 1 parts by water. 79-P 


Into what reſolvable by diſtillation wit k ad- 


dition. ö 7 9,80. Pp 
* a ; +-up 


* D E * 


Oils, to ſeparate 8 ſpirit or ſoul from 
their groſs matter. 8, 81. & n. I» 92. p 
Convertible to ſalt by time. N 

Pre- exiſt in the ſubject. 5-58 2.P 

, Their properties, medicinal uſes, ce. * P. 


In what diſtempers proper 
Hor diſtilld from flowers 1 veſt cam. 
How diſtilbd from ſeeds and berries. 
;- IS OO their clogging the omni] | 
Þ ation 
How procured native from the Indian rs 
K 86,87. p 
7 Are richeſt in the hotteſt countries. $7.p. 


4 How known to be adulterated. 
How diſtilld from barks. 
How diſtill'd from wood. b 
How diſtilld native, per deſeenſum. 92. 

TIRE aromatic virtue, what, and wherein it 

92. p 


| - Why more aromatic than the expreſſed. 92, 


93-P 
221. p 


221. p 


Animal convertible into earth. 
heir acrimony, whence. 


Are the ame with thoſe Bil, «©: 


222. 

Terreſtrial. — 
Dur. what, where found, how formed, -4 
| "gh &n 

Contained i in paw Were, | 138 
Its colours. | x 38. n 
Virtues and uſes. 265. p 
Found magnetical. 93,138.n 
Rich in iron. 123.n.138.n 


Oleum martis per deliquinm, how made. 267, 


268. p 
Its virtues. | 268. p 
Opobalſa mum, What. 159, 112. p 
Its ſubſtitute. ; 112. p 
Operations in chemiſtry, what. 170,173,174, 
| 188, 1.p.2.p 
Reducible to two kinds. 174 
Their effects. 175 
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_ Corrolive, whence. _ 5 
Violentl corrolive, how mate wile. b. 
Detain 7 1 14 
Their Se e | 4p 
Are capable of 1 rp 
_— — whence differen dion thn 

ve KS 5 

Neither 2 naturally alkaline. #4 4 
Their effects in the body). 190, 191 5 


N changeable, except that of ſea- 


n all proceed from acid 1 oh 

a Tt A 

How affected by heat. 189,190 p 

May 83 violently emetic without being 
191 

= naturall volatile in Re body. 55 


volatile three ways. 195 
Wee he human by, wheat how 


Tei rota coli he rd ok 1 I 
How beſt — OG 2 ip 
Univerſally the fame. | 219 p 


When turn d alkaline, or volatile, prove mor- 
tal. 209, 210 p 
Mineral, how eſſentificated or impregnated 
with their own acids. 244 p- 249 p. 
Recoverable from their acid ſpirits. 243, 
How united with the vegetable ſalts. =*7 4 
Neutral, what and whence. 356,243 p 
Obtainable upon a mixture of acids 
alkalies. 


en 


aps, their nature and compoſition. 75 
. How procurable to l 151 n. 12 n 


polemle, how purified.” 330: "RS 


All of the fame nature. 1 x7. 3 4 Þ 
But one in all nature. 
Their difference, whence... > 
Their effects in the body. 5 
Are very cxhalable. 2432 
Of leſs Sag than the fixed, . 8 224 
Their cauſtic virtue. 229P 
: May 2 pernicious: if — mas 25 d 
| 424.229 
| Their affinity with the fixed. 224 p 
How fix d and made dry. 334340 
Saltabrum of Paracelſus, what. 291 p 
Sameck of Paracelſus, what and how made. 
I 181,182 p 
Sand, how prepared. for g 1398 
For groen eee ; whence she, 
25 11390 
- Showers thereof. . 
Sand furnace, Wht. 380 
Its uſe. — att 


Sandaracha en, what, 5 > a. BW 


Sandiver, what. 2 ie Ae 
Sands, what. 54 9 5 v9. 122,325 
Of two kinds. ee coiive 112 & n 
e 4 

: 123 


Their figure conſtant. i. 
9 Of Engia — claſs d. e * 3 e 7 þ 
Their aſfice | in nature. ce 124 


Their kinds. 3 11016 
Sap of the vine, its uſes, „ 152 &0, 
Sapas, 4 5 and how. made. 25,26 p 


What the word a RO, 25 42 
Saſſafras, how beſt treated by a 427 


. its 2 75 „ 87 
Virtues of its o 3 
Scammony, its tincture, hole beſt vt 


Scarles dye, what and by wbem invented, 4 = 
Its ;permanency. / - 1 al 203 
. Why beſt ſtruc at Leyden. WO. 289,31 14 
b en their cure. 186, 18 7p. 207 p 


Scur vy, „ ee in cold countries and con- 


tions 192 p 

Medicine for it. 10 5 16 p.168 Pp. 247 P 
Sea, its ſaltneſs, whence | 1-3, 467 066 
Sea- jelly decribed. e 5 16, 
Sea-nettle deſcribed. 1b. 
Its progreſſive motion. 456. 
Sea plants, how produce. 143 &n 


See Vegetables. 
Sealed Earths, their number, 


| 124 
and ' Seaſons, what, and how brought about. 284 


278 n. 286 


Their difference, 3 1 
See 


oy 
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40 
7 
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3 
9 
1 
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54 
* 
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Seed, the notion thereof . 


+5130 
"i N ſtones ariſe therefrom. 119,120 
Its ſtructure in „ e . 4 
Ve of its eſſential oil. ee 
Seeds mealy, what. 118p 
Ep malted, or prepared ir fermentation. 

3 . 1 

; KR wha „3 4196 
_  Sermi-merals defined. St fol} 196,131,732 
Whether convertible hv 131 
-.Chſſed. 131,732 


' Thoſe N of metal and ſulphur, 132, 


14 4 metel and ſalt. Pr 4 

. - mera} and earth.136, 138 
"Ark W | — 

Are of two kinds. 

Seminal im reſſons, whether any 


1 
#8 % "8. 
* 


5 221 


Virtues, conceived of n ho 
Sena, its r virtue, how beſt extr 
3 
Serum of the died what. . 1157 
Is neither acid nor alkali _ ul 
Its nature, how known. Þ a 
bare by acids and _— | 
trefied * 
1 ay 
| ke ſir 70 the wei of xp. . 
3 
with alcohol. 413 p 
How preſervable pet rupeed. e 
Diſtilld with a gentle heat. 214,215 p 
The water diſtilld from it neither acid nor 
Affords a N water by diſtillation. 
Naturally yields no volatile ſalt. 21 P 
Whether capable of affording an ardent 15 
rit. ; 214 
Diſtilled with a ſtrong heat. 215 p 
Its analyſis. 215,16 
| The cautions requiſite in its analyſis. 2 15,21 p 
5 affected by fixed alkali. 230P 2 
| _ of ſal ammonlac 
15 230 
Its k ihc gravity. 230; & n. p 
ok gg by the ſpirit of vieriol, of 
en: ſalt, of nitre, and of vinegar. 2371p 
By Glaubers. WA 
By fl volatile. 231 PP 
| tartarized ſpirit of wine. 231p 
Shell-fpſh, their p ive motion. 164 n 
Nourim their 165&n 
Shells of ſnails, — formation and INE: 
i65n 
Tbeir ſtructure. } 165 &n 
How generated. 165 & n. 166 n 
Of muſſels, how und. | 166 n 
Of lobſters, & c. whence. 167 n 
0 


Sideroxylis, its uſe to the Indians. 
EK A 


* -4 


Slows if ile, what. 


1 PTE not wel bees by the - an- 
che . 196 

ans 5 1 
ver, its c d. *g 

7 7 Convertible into gold, and ho 17 7 

4 42 ſpecific e, n. * | 

vi 
e 5 1 

4 from Tin. 3 97 & Nn 

N from antimony. 131 

44 fixedneſs. 8 83 

© Expoled to a burning glas. za 

CC 1 

7 Long ept in fuſion. +” Bn 

Strictly unites with tin. 8 

Its ductility, malleability. . 

- Trs/fulibility, 3466 
How diſſolved.” 3348.79, 80 p 
Its Awe 1 80. 84 & n 
Soluble in a aqua regia. 84 
7 — of its Are 280 p 

f 15 * n. 86,87 K n 
_ to be loſt in ſepara — 4 , 86 
Reſiſts lead in W . | 
© Has moſt of the properties of gold. 102 
| Wherein | it remarka ly * m gold. 8, 

5 | 8. 8 101 & n 
ts wund. OE of 
In what forms found 85 & n. 86 

In gold ore. 5 n. 86 n 

Contain d in gold. 15. 
In lead ore. | 82 

In co ore. | _ 86&n 
Its mines to work. 1 
Its ſulphur antimonial. 86 
Difficult to procure on account or the C 

ſulphur. 
To find how much is contain d in Y 
| matter. 
How obtain d in Peru and Chili: 87.887 
Oounterfeited with copper and arſenic. 
f 255 
| Pure, 2 — fitted for uſe. | 
Its calx changed by fixed alkali. e. 
Its vitriol or cryſtal how tale, — 
280 
Nature — uſe thereof. 3 
2 diſcover gold 1 mo | 8 
ts purging vitriol how 282 
How 2 — 28 
Acquires a new nature. in Luna Cornea. or 3, 
284 P 
Reduced to metal again from its inflamma- 
, ble vitriol. 0p 


— 


1 its notion Es | 4 hs -when moſt th” 247 
be. „ how whiten' 350, 31 p. op . | ey 29, 30 p.96 p 
Skin, certain diſorders thereof, how remedied. Fd, irs OY 179n.184,288n. 96 p 
: | 106 p Whence combuſtible. © 30 p. 9s p 
How made black. 280,290,291 Copper, increaſed by tin. 98 & n 
Small pox, confluent, how treated by S dena. Sounds alter d by the weather. | Ke 
| 197,198 a Art, What and whence ſo called. 
Smalt, what and how made. 134P Spar, what. 4 8 5 
Smoke, what. Fi 3x? 1, 29 p. 96 1 Spam: water, how imitated 264,265. p 
Of fewels different. Spirit, native, vegetable, het and where 
Some poiſonous. | 266,268 ſeated. 142. p. 18. p 
The meaſure of fire. | 271 Its great efficacy. HI ene, 
Its nature and err areal e's Of nitre, how made f. 33 280. p 
271 Whether made by u ; the acid from 
Two kinds thereof. 20 the ſalt. UE 
Why offenſive to the eyes ad lungs 96 p Spiritus nitri dulcis, Wy — 242. K n 
Snails deſcribed. Gn Its nature, virtues and uſes. 242,43 
Whience furniſh'd with ſhells. _ 98 Which the beſt. 239.241. P 
Perſpire. 5 #6. See Nitre. | 
| How their ſhells grow. 1566 n ſalt, its great . e 
Snow, whence it lies s high” mountains. of Wine, if a ſulphur. © 25 
| 244 Why miſcible with water.” 125.&n 
its analyſis. 272 107 TUBE UTIVO Whether and how convertible into water. 
emedies and menſtruums to be reduced to | 2381. 308. n 
© *_ that form. 357 Its compound nature. 131.&n 
Of two kinds, an acid and an alkaline. 97 . Obtainab the fame from all vegetables. a 13.n 
Of ſulphur, how made. | 260 214. 
Its nature and uſes.  _ 260,26ip Whence r 224 
The different kinds, howy made. 175. 5740 How affected by cold 3 248 | 
Portable, how made. . 28 n. p Necoverable after it is burnt. 21562 
How prepared with oils and fixed alkali. 5 burns in its ſurface. 273 
1576, 75 me caſes preferable to alcohol. 362 
When made moſt e convertible into water. 309. & n 
Its medicinal virtues and 1. Ws Alkaline defined. 337 
How beſt exhibited. ; Their analyſis. 337 
An almoſt univerſal medicine. 1994158 ? Gained from animals, what. © 221;p 
Of philoſophers, what and how made. 17 Whence procured, r 
FT 179p Alkaline coagulable with alcohol. 225. 
Of sta- , what. 4 179 p Acid defined. 38 
Why calld Mazthews's 3 179 p Of what they conſiſt. 
Its virtues and uſes. 1860p Whence procured. 338. - 
How united with alcohol. 180p Divided into volatile and fixed. 
: 3 N which. 16 p Whether „ in i-, 
| W 359.47 P | | 
Soils, their difference a 16 ht 4 ll 244 Reducible to three. 4 175 
Solidity, ſuperior in bodies, whence. 237 Simple, W aromatic, wide how 
Whereon it depends. 254-345 prepared. 173. P 
Its criterion. 345 Their virtues and uſes. - 173, 174-P 
See Fire and Light. Compound, — 8 how pre- 
Solids, may have an inteſtine motion. 5 par 174,175. 
Not very different frotn fluids. 16. | Chemical what. 168. 181. Kn. 337.338. 
Contain water lar 1. 339. p 
May be made of the moſt fluid and . producible. | 181.n.221.p 
bodies 226 Vinous, alkaline and acid, of a compound 
Solution, chemical, how and in what manner nature. 181. n 
rm'd. 310n.324p TIr:flammable and uninflammable. 337, 338 
Two kinds thereof. 301 Inflammable,what and whence obtained. 3 38, 
Variouſſy effected by different bodies. 344, 339.69.p 
3455340,347 132. 135.p 


— 


* 
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ws 5 N 1 Ogre Ip 4 8 
65 : r 


How procured,  . 
; , ; E 2 Spirits, 


8 . Srl, i to erent from meralline 2 from Opium, or a areme- 
ſubj 


8885 | 3 133,134. p dy for it. 146. p 
2 + Their nature, virtues and uſes. | 134». ab \t prick, 0 1 . 5. . 267. P. 477.5 
2 3 „„ imate Corrofrue, how. made. 295. n. p 
ne 3 Hour rectiſied or made proof. 136.5 How remedied as . 301. ß 
1 . Rectiſea, whether acid or alkaline. 3 36. P es nature and uſes. 234 u. p 
5 Vurectiſed, of what 5 conſiſt. 4 15 Sublimation, what. )pĩ fg. n 
. ' ,, How Moſes guiſhab Wc of e its diſtilled water whether CE: | 
3 2 130, 137. P 8 60. 
3 e . How qr into alcohol. 3 140. p Sudorific, an an innocentand powerful one. 1466p 
1 ; Two ways of purifying them. 137. p Se, what and how they act. 309. p 
F | Naot eaſily cleanſed. 137, 138. p. 140, 45 p Sugar 8 ö 287 
When proper menſtruums. 159, 160. p 735 5130-57 $59- 
Whence poiſonous. 81. 208, p. 213. Pp 1 5 145 441 comer BO 
Springe, whence... © _ _ 311.&n Conſidered as a menſtruum. 
Starkey's Pills, What. | 179-P — R to an 107, 8 12 Pp 
Stars, what according to New/on.  240.n What. : 107, 108. p 
Steel, what and how made. "PRs 248. Its medicinal virtues. 108. pP 
Stones defined. 114 Its nature hard to . | tog. p 
Of what 316 Sulphur, foſſil defined. 12g. 251. p 
- Wherein they Ace from mo and other Mn” 4 wotBaF 
minerals. | 114 Solid, which..: 125. 263 
Divided into Claſſes. 114. & .. 1 5. Kn 1 ; Which. - 128,129.264. 
Precious which... | | 114.&n . 125. 129. & n. 1 30. & n. 253. p 
How generated. e p. 198. p "ot thereof. 112.253, 254. Pp 
Ats matter w 108. p  Whence difficult to analyſe. - 129.0. 179.0 
How prevented. 198. p Recompoſed. 130. n. 261. p 
3 e, Hour formed in the earth. 112. Sen. 113. K 
: TB 198.p n. 254. P. 261. 
Whether ings I TELL 8 94. Its flame what. FE Bs 
_Medicines for it. 103. p. 109. p. 118, 119.p- _ Its fame diſſolves metals. 12 5, 126. 
1 18 2. p. 242. P Tellom, what. 125. 251. p 
Claſſed. 114. & n. 115. & n. 118. How known when good and pure. 125, 126- 
heir origin and formation. 118. n. 119 Suppoſed antidotal. 125, 252. p. 255. p 
3 120,121. Common, whence obtained. 125. Kn 
Were once fluid. 1 116.3. 117 Its ob IE enn 
How form'd by nature. 115 e to make the Philoſophers 
Counterfeited. | 116 p 126 
Hulgar, their nature. 118 5 kn and where found. 127 
H lhbeir analyſis. 118. n How diſcoverable in fine regulus of antimony. 
Hoy convertible into glaſs. 118. / 131 
. Claſſed. 118 n / External and incernal_in metals. 132.139 
Their origin and formation. 118. n Makes metals brittle. 63. 91. 126. 131,132 
119, 120, 121 Volatilizes metals. 64 
Whether they grow in the quarry. 118m Whence known to abound in iron. 91 
Whether organiz'd.. 118, 119 Not touched by acids. 97 
Whether they riſe from ſeed. 119 Hinders quick-tilver from being gold. 102 
Were once fluid. BS ok 119, 120 A. common menſtruum to — 333334 
| Growing like plants. 118. n. 119 Is an ingredient i in metals. | 251. p 
All their baſis, earth. 120 Its properties and characteriſtics, 251 p 
* gravity, &c. | Neither acid nor alkali. „ SEED 
criterion. 123. n. 9 Allied to ron. 165, 166. p. 251. p 
Ky Engraven how finely copied on glaſs. * n. Whether it may be made meralline. 251. & 
wat 208. n n. p. 262. p 
How affected by the air. 302. & n How ſublimed, purified or turned to flowers. 
Human, its menſtruum. 352. 361. 880 p 251. p 
198. p Which beſt, the native or purified. 252. 5 
Stum, what. 129. p Whereof it conſiſts. 254 · p 
How preſerved. 129. p Its uſe in fermentation. 129. & n. p. 254. p 
wy & | Its ne how it becomes 1 254.5 
3 wiphuv; 
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Sulphur, how diffolred in fixed alkali'2 54.255 P 


Its oil per deliquium, how 3 254. p 
How rendred ſdluble in water. 255.p. 257-p 
Its tincture reſembling char of go 225 p 
ü 257. 
How diſcoverable in ores. 255-P. 175 5 
How diſſolved in volatile alkalies. 
Its virtues and uſes, when diſſolved by 25 
kalies. 257. p 
be Af. p 


Its tincture with alcohol, how made. 256. p 
_ How made into a Grup. 5 257. p 
Ho turned into. balſams. 258. p. 260. p 
Hoy diſſolyed in expreſſed oils. .258-p 
© How diſſolved in Ailtlled ol, 258.25 
With whar oils it diſſolves the BETS 259-P 


How diſſolved in alcohol. x BORD 
_ Virtues of its ſolution in alcohol. 260. p 
Its ſoap, how made. 260. p 
No extraordinary internal remedy. 260. p 


_ How 


dil of vitriol. 261. p 
How, 5 5 from oil of vitriol and alco- 
- KGK. 
Its By » how made. 262, 263; 4 
_ How 1 in ſolutions. 263. p 
May lie latent in foſſils. 304: P 
Of metals, what. 
Eſteemed an univerſal medicine in 5 i 
caſes. 103, 104 
Taken for the grand elixir, 104 
The principle, what; its nature, 2 &c. 
176. n. 178. n. 185. n. 186. n 
Made by art. 180. n. 373. 3b. 
Whence in metals. 185. n 
Obtained from cinnabar. 185. n 
Procurable from various matters. 185. 
By what abſorbed from metals. 208, 209, 


255. 


Conceiving heat, &c. with iron filings. 211, 


212. n. 260. 322. n. 176. n. 178. n. 328. p 


The fame with the matter of light. 16, 45, 

64. n. 100. & n. 101. n. 177. n. 263. n. 264.n 
Fixing, what. 
The only active principle. 14 1. 147. n. 1 


n. 263. n. 264. n 
Sun, its nature. 240. & n. 241. & n 
According to 238. n 


What according to Newton. 240. n 


Its manner ot acting upon ereſria bodies 
238.n 


Does not emit, but collects fire. 238 

How N by &c. 238,239 
Whence his warmth 239. 242 

Heat how occaſioned thereby. 

Why not exhauſted. . 241. %n n 
Compared to a mirror. 241 

Its a in vague fire explained, 241,242 


L Its force, when greateſt, 
Being pale and 


Sydenham, ileffects of his 5 with 


erated from oil of turpentine and 


Jo increaſe its quantity in the cask. 


102, 103. 1 


Why 3 thawing: ice in Nova 5 5 | 


8 . & n 
. 
ſcure for en its effects. 

4. n 


Its chemical effect on "oh ark. 284 


Effects of its ſummers heat upon the vege- = : 


table kingdom. 12. p. 15. p. 18, 19. p 


A ſubterraneous one, whence 237 
Sweat, as a ſign to be Judged of from che- 
miſtr 1 


** 


chemiſtry. 197,198. : 


Is $ Kik fatt what. 2103, 204. p 3 
'Achenins Wet his character. 48 
His method of making medicated . 
36537 P. a” # 
Tinjey » water, its virtue. op 
Tarſo, what. - 1390 - 
Tartar, what. att 131. 141 p. 152, 153 p 
Its origin and production. 15 p 
By what wines OED in greateſt plenty. 
| 35» 
How form'd in the veſſel. 36p. 130 p. 2255 
Whence its name. . 153P 
Whence its acid taſte, . 297 
Which the beſt. 306 p. 
ls of the fame eee 365. 
a I 
Into what reſolvable. N 2 
The effect of fermentation. ib. 
Not volatile in water. 141 p. 153 p 


172 
How made to ſerve as a veſſel. if 
Difficult of ſolution in wine and water. 153 p 


| 182p | 
How conceiv'd of by Parace 173 | 
How reſolv'd. bin: I . YT 
Its water, ſpirit, oil, and fix d alkali.1 54,155 P 
Its penetrating nature in diſtillation. - 155 
Uſes of its diſtill d oil. 15 Pp - 
Soluble or tartariz d, how prepar d. + 
| 2 / 182 
Its virtues and uſes. . - 
An excellent menſtruum. 183 p 
Its tincture, how made. 188 p 


Regenerated, or terra jv mo Bom 8 
prepared. 183,1 

tt 47s into a tincture. I 815 
* virtues and uſes. 161 p 
A cheap ſubſtitute for it. 161 p 
How calcined. 163, 164 p 
Tartarum Vitriolatum, how made. 300, 301 p 

Its virtues and uſes, 300, 301 p. 

97 Taſtes, 5 J 


Tj, how fected and nerd i cod, yi 
of air, and great heights. 279» 


Which ought. Not to be fitred. 


| o 
" Producible from inſipid bodies. 23p- Of vegerablies what contain. 
I The chemical doctrine net, 329,330 P How prepared with 40800 per ſe.. 160 p 
_ "raps how beſt 151 n. 12 How prepared from hard bodies with alco- - 
| SP - 2 hol and fixed alkali. 161,162 p 
75 rx. how. beſt whiten'd. 349-359 Of hard reſinous bodies, their general uſes. 
Wbhence {et on edge by _ 2590. © . 2" 28 
Tiendons ſhrunk, how remedied. 103 p . Rejnous, how commediouſly exhibit: 
9 iata nen how prepared. 183, | 164 p 
| | 184 p ow precipitated into roſin. 165 p 
Whence the name. . From metals, what. 256,257 p 
Why call d philoſophical ADR . Sulphurous, their virtues and uſes. © 256p 
| Whence it yields a copious oil. 185% p Tuarrifying of ore, explain Ca. 70 
Whether volatile or fix d. oy 187 p Tower-furnace. See Athanor. d 
Therapeutics, what. 197 Tranſmutation of metals, when” at all real 
Dierived from 197,19 | 4344 
Thermometer, how firſt conſtructed. 293 Shewn to be poſlible. 103.21 5. 216,217 
Thunder, whence. e Banden how to d procee 102, 
Effects of the air. | 285 1043216 
See Lightning. es, their manner of 1 8 inquir d into. 
Tin, its chemical character explain'd. 2 145n.148n 
Its nature. 77 Their bleeding. 141 & n 
Nearly ally'd to filver. 57,96, 97 How beſt tapp'd for their liquor. 151 n. 
Its ſpecific gravity. . 58,59,96 15 n 
Which the 3 438 96 Effects of their effluvia. 18, 19 p 
Its ſoftneſs and dutilty. | 96 How defended in cold ſeaſons and climates. 
Its volatility. 86, 103 | 7 P- 35 
Its fuſibility. | 96 When {aid to grow old. 71p 
Its ears paiſnous. | 96 When beſt fitted for timber. 9P- Na 91 p 
Its calx volatile, yet reducible. o96&n Their tears, whence. 93 
Its miſcibility with other metals. 96,97 Tripoli, its uſes. 2070. 208 n 
Some parcels approach to ſilver more than Trituration, its force in eſſecting ſolutions. 335. 
Aer, from lead. . 3 7 1 effects i hemiſtry. bn 
Its difference from ts e in Cc &n 
Of difficult folution in acids, unleſs 2 Of t ik 342 
97,98 Tubal Cain, 4 ame with Vulcan. 2 6 
Its modicinsl virtues. 98 Tf: its kinds. - 43-6362 S866 
How to be calcined. N hyſteric F The Dutch, 1 papers | w_ 
A ſpecific for the c fits. me, w it ve copper. 33 
r 4 | 98 Wengderd as a menſtruum. 358 
Its elaſticity and ſound. . 98 Its analyſis. *  101Pp 
Where found. 98 Turpethum Minerale, how made. 294 i. 
Gave the name to Brirain. | 98 Whence the name. Fo 
Its ore, how wrought. 2 Its nature, virtues and uſes. 
How clad of in $n.ggn Tyles, how made. 5 
_ . 
How mird with lead. | 
How calcined, ves, and eryttati22y 18 , the moſt perfect, how e 
285 22 
ow purified. 285 n. 4 (Baſil) his hiſtory, writings, opinions 
Tintares how made from reſmous vegetables. and diſcoveries. 421,22 
Firſt apply d chemiſtry to medicine. 22 
Which to be made with ſpirit, which 5 Valetudinarians, an nn. remedy for them. 
alcohol per ſe, and which with alcohol > #LP 
and fixed alkali. 156, 161 p Vapours, what. 280 
 157P Farniſhes, how beſt made. 351 


Vege- 
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etables, what. | 535142 
ry Their diſtin} character. 153 
How fed by the earth. 0 


Their nouriſhment, what. 144 & n. 145, p 
Diſtinguiſtd from foſſils and animals. 142 
How nearly analogous to animals. 


149 n 


Their wounds to be treated ted of 


animals. 142 n. 10 
Whether they always grow from the 
| 143 &n 

| Situation of their roots indifferent. 2 
grow downwards. 143 & n 
156 n. 15% n. 
ſtructure proved. 143 u 
ctible. 


Their ablorbing veſſels. 
Office of their roots. 
Their ſap, of what compoſed. 147 
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